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H03K-005/135 


Previous Publ. patent JP 8237091 



Abstract: 

EP 720291 A 



The delay circuit device includes a first delay circuit series, a second delay circuit series and a control circuit device. 
The first delay circuit series can extract an output from any position on a transmission path of a signal. The second 
delay circuit series can enter an input from any position on a transmission path of a signal The control circuit has an 
input terminal, an output terminal and an input/output control terminal for signals. 

Both the first and second delay circuit series are arranged so their signal transmission paths are aligned in opposite 
directions. The output of the first delay circuit series and input of the second delay circuit series is passed through the 
control circuit device and sequentially connected to each other fi-om the side close to the input of the first delay circuit 
series and firom the side close to the output of the second delay circuit series. 

ADVANTAGE - Duty ratio and clock cycle are easily varied by controUing delay time ratio. Range of controlled 
firequencies does not change even if supply voltage drops. Defective elements are easily dealt with. Reduces phase 
difference between external and intemal clock pulses. Power consumption does not increase. 

Dwg.5/28 

US 5699003 A 

The delay circuit device includes a first delay circuit series, a second delay circuit series and a control circuit device. 
The first delay circuit series can extract an output fi"om any position on a transmission path of a signal. The second 
delay circuit series can enter an input fi*om any position on a transmission path of a signal. The control circuit has an 
input terminal, an output terminal and an input/output control terminal for signals. 

Both the first and second delay circuit series are arranged so their signal transmission paths are aligned in opposite 
directions. The output of the first delay circuit series and input of the second delay circuit series is passed through the 
control circuit device and sequentially connected to each other from the side close to the input of the first delay circuit 
series and from the side close to the output of the second delay circuit series. 

ADVANTAGE - Duty ratio and clock cycle are easily varied by controlling delay time ratio. Range of controlled 
frequencies does not change even if supply voltage drops. Defective elements are easily dealt with. Reduces phase 
difference between extemal and intemal clock pulses. Power consumption does not increase. 

Dwg.8/28 
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3g©ffiE*»e>A^3SrAn»«>®2®JiSlHlK5l|i:, «•§• 
?S$r*L, ©ii3ilHlSS?lJt^m2©ii3ilHl!S?iJ 

[»*«2] MI5®J«Wl£lKf::^2©{i^*5A*Sn, 

mtzm 1 OiiSlHlSS^J±®fIiEm 1 ©^-^^^ijig^ 2 O 
3i3i£lslSS?iJ»3®ES5n, 2!)>-oBtiIB» 1 ©iiJS |H]K5IJ±© 

:^ 1 e. 3 CD v>-rn*> 1 ^ib®® jiaiaK^e. 

IH^ 1 0S3£iHiK?ijfcfrfam2 0@®[Hiss3^ji::enft$n 

SS, 1 ©jijSlIalKS, ^!e2©€]ilalSg(Dlli(rjlilU 
it^tr^iem 1 cDig^ESS^'Jtr A^; flfB^ 1 
*5i1Jl5^«lHlSS$rJiJ® U fc*trilsaffl«l°]^tr A^J L, 
1(1 IE 0 2 ® ii ^ 0 K ?iJ © m Hu le Ji »i 0 K «w A -r s 
lt«3S 1 P) 5 ©V>-rn*> 1 :©fe«{©jiSlHl8S«B. 

[it*:^7] fjiem 1 ©ft-^*3J:t;Htrfa®2 ©€-^A5 40 

tlf*^8] 1Sa©iiiSB?feT=Sr^&®^J»^^-Cig*? 

t^m 4 ©jijgiHiKA^fiia^ 2 ©s®iHiK?ij® mi»SK»3 

i£^J(c£{g$n. ^i[3©j§Ml£]E8i:^^4©S;£ilie3 5(7 



^^¥8-2370 9 1 

2 

©S®^Fb1A5^ L < 2) J: 3 fi?fiS $ nx V^ «)IS«3S 1 

e, 7 ®v^•rnA» 1 aiEiffi©iiSisi!S^e. 

[Ii:t«9] frSe^l ©ii$£(lEg^J^fr8B^2©S]g 
lalKJU**, ±tLX. ^VA-^-^ NANDA»e>!Si:S 
1 *^ 8 ©V>-mA^ 1 mUW.(D'M&m^^W^ 

Ct»*35l 1 0 ] iJlEM 1 ©ii3^lHlK3?U©I^SPIll!S2:t(I 
fei[2©g]ilHl!S5iJ®I^SPlHlKA«, 2V>»r^»H«»r& 
■&lHlKU-f T-:? hA»e,Jtc2.it:ai«l *'e.9©V>mA> 1 
^f5ll®@EI51!S^S<. 

[It««l 1] ilismi ©«^i: Siller 2 ©«^A5P 

1 e. 1 0 ® v^■rn*» i s8s©®®]SIhik»s. 

Cit*^12] fJlB® 1 ®Ji3^lH!SSi:frl5®2®Ji5£ 
lHlSS®SffiB#rBl®SlA««IIB^gP«^®S€lH)?S®«M^ 

2: BtrfEiiiiiiHiK©iiffi^pa ©sj A» e>«fS5^a$€^®« 
^♦i^r5lv^fc^HK:K;3£sn, «riE» 1 ©ffl-^A^Jtriss 

ffiHISS, ®Jg3^[HlSS> K»2©@3^[Hl?S®)liCiffi 

JlLfc«:»zfiiJia^l ®iiSSIllSS?U»wA:t)L, ^ 1 ®«^ 
A^flSBSff lslK«raiJa t fc:»CfIfB»Jffl!lHl*SC A^J U, 

friaf^ 2 ® ®S£ [2i ?s?ij ® ai:t; A'Sfi $ nfc & »3 BfjiEJiiii 
iHiKnA^r-sit^seA^C) 1 1 ©v^■rnAM ^laffi© 

CI**:3S 1 3 3 fJiS® 1 ©JlMlHlK®ge^H*«m«, 

r^-fti^o)^ ^-y^^i&'^'^-ir^m-^mei)-'^ i 2®v^ 
•rnA^ 1 ^fatt©ji!iiHi?s^So 
[it«3S 1 4 ] frie^ 1 omm^^nom^mmmm 

}ims&mi<Dmi^^^<Dmi^i^mtmmm2<DmT&m^ 
©jiSB#rB^©fD<j: ofiie^ 1 (Dis^iimmm2com^(D 

re^raA5gV^i: ^^©SK=Sr, Huia^ 1 ©Ji5ffil°I?SJlJ 
i:fJlEII2 ©Ji3£lHlK?iJfcfIIS0 1 ©aJSIDKiiflSHm 

2©ji3iiEi?s=&Jie>-r, fjfES«iHi8S*>e.fji5iii|iis]ss 

:*:5i^^^i:WI5ll 1 ®S]£[HlK®ji®B#PBlJ:iri2m2 

©7g]£[iss©ii]i^r«3©^c}:ofris^i om^tm^m 

2(Dm^0mmi)m<fj:^tct:^. i:^©sk=&, mie 

^«[Hl!S*^b|(JfElt*ilHlK=&iS«il«>lftgS*^e., BiJiall 
1 ©il]ilHl£S^J^eiIiE^2©SI£[ElSg^J^friBiFl ©@ 
5£ El K i: irlEM 2 ® a® 0 K 4 a * iia 0 # A S ^ 
#[HlSS«r$ 5>(-*-r^>l9*« 1 *»e> 1 SWV^-fnA^l^ 

l5«?®Ji3SlH]«S^B. 

Cit«3i 1 5 ] SiJiS«J#lHl?S*» t r -> 4r*1- 5 
[lt:S?:^16] »1 ©jeffibfi^i:m2®eij«-^t =& 

KS^iSibt, i^2©jgi!I{t#». friBM 1 ©asislis 
mum2a)mi^m^f^. frfB^i©a^isi^i:iriB 

m2®SS(H]?S'v®AtJ^r®ffijL, mi©eiiJ^^S)t 

tt»2©fei;«^©v>rn*>*«*®ifrt^fis©i: mi 

©®I6lHl8S?lJ4'©{i^tt^-CgSs*Sn5lt*3B6*»e> 1 
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[iS««17] BfFf5^af)(s]K*5|^SS^ietglll8SSSO 

^*«SiII5^ 1 C9fi^^/c:lifIfem2cD<i^OfJiaJti|llHl 

l^»S«l5illHl?S^e©'J- F*- K«^, A-Xb^- 
K^^, CAS U-x V~>-^^-CSlJffl)$n*it*^6 70 
ifh 1 6<!DV>m*» l«IS«®ii3£lHl?S«e. 

SrEg^iiSSK, */c»itusE® 1 ®iil£lHlSS?iJi:fIfall 
2 (DSlilDES^JjifJSSI 1 CF>@]ii[llSS2:frlsm2 co^iM 

lEi ss5rJi*iSss 13 ^ 0 # ^ it*3S 1 *»e> 1 7ov^■rn 

Clf*3B2 1] fJfB^2©il3S(H]?S?lJ®S]^^FBlAS, 
BilI2^2cr)S3^lHiK?ij(r«eKsn5A?^lHlK-eia:^$n 
1 2 0 ®v%-rn*^ 1 3Sia«®g3giHiK^ 
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6 2 3©V^r^^*M J®t5®OJiSlHlK^eo 50 
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©Ji3£(Hl?S©tti:^;, Sfc:tiS^5®JiSS?S©tii:t/i:ffI 
l5Sl:lHlSS©m^;©ORai*, SfcliMS5©ii3ilHl?S 
©ffi^fjiiilfeSmfHli^wai*:^';-^^ -b-yhA^fc 
■T'&RS? 'J yT'^o -y y©fflij, *fc»il6E0Rm** 
L;ttti^)=&fJfEttilglHlK(r A^7-r Sit*^6 2 
3 ©V>-fn*^ l'3lf2flS©il3i IHIK^S. 
[It«:^2 6 3 ffiIIEm2®ilMlHlSS?IJ*»2?lJ©aJil2l 
K?iJ*-€)!&:«9, «rlE» 1 ®affilHlK?"J©a)£^KIi:«Ii3 
^ 2 ® lHlSS?iJO#SS[HlSS^J®Ji3^BtFBlA5 2 5»t 
7&:SJ:-5 ttft^Sn, BUlE® 1 ©gSlHl?S©Ji^B#rBli: 
^2 ®il]£IIISS©jl]SB$rd]©^i:05 ©ji]illI!S©ai^ 
^r^i:©it^i6<m 1 ©il]Slal£S^J©)i;^NFrji:m2©a 

]g[i!S?"j®ji3ffiB#H®H:^c^L<s^$n> itrie^i 

®Ji3ilHlK?"J®il5:^7**frie«JlfllIslKSr:f)-tTA:t)L, fl 
ISIS 1 ®a5£lHllS?iJ© tb* i:«JlB^ 2 ©Ji®lHlK5>J® Ul 
*©ORa3*^m5©®SlHll?SCA:*>U, ^5©3i3^[H] 
?S©a^7i:BiIia^«lHlK®aJ^;®ORa3:^, S;tli»5 
®JiMIsISS®a3^/i:«JlBS«lHl?S®ti5:tl«:'J -by -b 
y hAJ7i:r2)RS7 'J y •/7ny/®aii», SfctigE 
0 R m % ^ t ffi t» ?r St[ le ii I® 0 K C A r * It * 
:^6 *>f> 2 3©V^■rn 1 35ieflS®S3^lEl^S®. 
[lt*3S2 7] BUiem 1 ©S3ilHlK?iJi:l(IIE»2©a 
]g|sIK?iJ©g]g^H®J±s^**, frlS^l ©SSlHlSSJiJ* 
«£S-r •&lHlK8S:i:fil5M 2 ®Ji3£le]SS?lJ=S:^fiE-r 2>[h1^ 
®(5]?§Sctt:-cig:^$n*it*3i 1 i6^e> 2 6®v^■ri^*^ 1 
3SIB€®ilMla]Sg^B. 

C^:«3S2 8] lirSB^l ®a]i£l£l«S^J:i3J:t/frfB^2 

®ii®lHl?g?lJ*53g«i3/j:oT*5'3, flulE® 1 ®3l3ilHl!S 
?lj*5fjf5mi ©M^SrA:^;L, tt!g©^rBl©^, ItllEftiJ 

^i2]«Si&5fj|2il2©^i^=&A:t;f ^.s-ec, itjiB^i© 
o 1 ®g3i|5]iS?iJ«:^lHl Uy^lHl 
&«rlt-»L, mfHSlJ^lslSSA5f5|2^2©^^^A^JL/t 
i:t, fltJIEMl ©ii3ilslSS?iJ±©ltrf5mi ©«^*fIiE 
m 2 ©Ji3gIsllS?iJtcteS!-r ■S i: (Bl^trfJieltfSSc L 

iHisK^ffriB^ 1 ®<i#««ffiri^m2©sslBI%^J=&^(5]-r 
•5«c«flct, ijffimi®^^*^ fjf5» 1 ®3i^iHi?g 

?IJ + «r ^ 0 L /i Is] » i: 1^ D Is) ta: ^ 2 ® as 13 K ?1J 4" =& 
^[51Lfci:r-6-CiIfBffi 1 ®<t^'fe^2®affilHlK?U*» 

e> m ^7 s -a- * * -^^ > - * s €> c s it*^ 6 p) 2 
7 ©v>-rn*^ 1 JSf2«©a®iHiK^M» 

I5^2®«^«:A*-r^*-e»w, ^IB^l ®«^**MfB 
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MiemicDii3^lHlliS?iJ±©fjtemi©«^feflif 
fiC=&, liJlBflfEmi ®«^A5«JlSm2®Ji]£[H]!S3?IJ5r^ 

\si-ri>tzuizmnt. m^mi (om^fiK fries 

ffi iHl iJS?iJ 4^ a L it 0 a i: H C 0 Sc S 2 <D 0 K?IJ 
+ %^lHll,fei:r5-C, ffJgESl C!)^^«:SI2®a!i(Hl 

ltIIBSl®®glHl«S?iJi:fl(JiE»2 0 

ii5g(llK?iJi:iIIES 1 WilMlslSSi:ltrf5S2 ©Ji^lHlgS 
«riie>-r> miSSffl-(elK*^e.iIi2ii'liIiiK=Srieg^ii4S 

76^e.iirfatt*iiiiss«rii«a-ssss*^?., friasiroJiis 

Ens?"] t tufas 2 Oii3£lHlK?iJ i: HuiES 1 ©MI^ lUK i: 

[0 0 0 n 

^±izmm$ni>mm^f&mmz^ri>o 

CO 0 0 2] 

B-e»*, BI2 5K:S^-rJ:-5C, 0 1 %g 

ffi-i5i8S4 0 2-r^«t> mmm^4 0 

•y ^' tJffllOlHlK4 0 4 -Cfieffl-r-SF^aSiJ' D y ^7 4 0 5 =fe 
^^tTV^fco Lfc*<oT, S«lHlSS4 0 2-CS^lL, 

iiiiiigK4 0 3-cJi<i-r*jae-c, 02 6c^f<i:d»- 

^gp^ o -y ^' 4 0 1 i:rta5i? n -y ^J- 4 0 5 ©relOJiJS^ 
P^4 0 6A«4i:TV>3t„ r ©®MB$Pb^4 0 6t±, ^mP^ 

itizj^o. laKaf^, ffiffl^-o -y J? tSjS^bLTt/c. 
CO 00 31 ::o*fmi:LT, rn^rffiffiisias-'i'-T' 

(7 X — X n y ^' h Phase-Locked Loop. P L L 

iJlTPLLirffiiBTS. ) fflV>6nTtfc. BI2 7 
tZPLLCDS*«)'JclHlK«9fiX«rS^f , iSffilfcKSSOS 
■Cti, S^lsIKS 0 2 =&^t?t^1-S5i5' o -y ^ 5 0 3 
«lHlgS5 0 2 i:ll^®Ji]^&*-r*Ji]SlHl8S5 0 4-&^h 
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Lfcrtffl^' o -y 5 0 5®ttfflllA»e>&ffiSII<i^5 0 

.6«rttJ*1-'5o &.mm^m^5 0 6\t)V-:fy ^ jvi' - 
5 0 7«r^LT®Jffll«^5 0 8 iiJkO, SffifflJ^^Jili 

5 0 9trA-&. mEfjp«ss5 0 mmm^B 

0 8tr*E:i:fcSiSft®^'a y ^ 5 1 0?r»41-ao J? a 

•y ^' 5 1 otiiiiiiHisss 1 1 -rMttisn. D yi'mm 
<Dm^5 1 2-ei^ffl-r-5)i^a5i' o -y 5 o 5 izui,, m 

fflHt^S b 8 tt, ^SS^- D > 5 0 3 i: F^SP^' n y 5 
ID^IS^S 0.9=&®JPf2.. 

CO 0 0 4] Lfc*«oT> PLL-Ctt, ^SP iS- n y >? f:: 

-c -5 PalM ^ iHl -C t o 
C000 5] Sfc, Xi-x^tk*«fiaik©i5'ny^', 

i,^m^m^m.m.-Q\t. m2 7 \zy^t^otsi?hh\z^ 

20 CO 0 0 6] ffiffltt®!S5 0 5-CJ4, gfl-|lI«S5 0 2«r 

it-Ltz^^f D -y 5 0 3 i:S^i-IeI?S5 0 2 tn^cDM 
]^Sr^-r 5JiS£[HlSS5 0 4 L/irtgPi? n -y 5 0 5 

0 6tt, ;U-7'7^';u^'-5 0 7«:/htT«im 

0 8 ti^cO, IffSIJPl^igSffS 0 9 CA-5>o Hffi 
«J^^lg^5 0 9-Cti, ®JfflI«-^5 0 8 tc:jCi:?t^KSc 

n .y ^' 5 1 0 Sr^^-r^o f ^ 5 \ 0\i. 
I3K5 1 3 4iiiaL, i^m^n. i'D.y^'5 1 4»3Ji 

So n .y 5 1 4tiJii|iiiH]ss5 1 1 vrnm^n. □ 

30 y ^®m®lsIK5 1 2-Cffiffl-r-5rtgP®^' o y J? 5 0 5 
trite*. D y 5 1 0 ttii«ilalK5 1 5 -Citli^sJa, 
.y ^-SJtfllcr) 13885 1 2-e^ffl-r«.|^IB5^'Oy ^'5 1 
■ etr/jSo Mffl)^-§-5 0 8li, o .y 5 0 3 i;F*3 

IPi'UyjS'SOS ©feffiMA^Ji < ^jr-S J; ^ (rmffftllffll^ 
tgS5 0 9«r*J»L, «»6?I(rfflr<SII*««|»]t?t!&:< !5c 
■5tTmE«iJIWI%Jg»5 0 9S:«lJfflJ-rs. rtSP^'n-yiJ' 
5 0 5«, ^l-as^' o .y ^' 5 0 3 ilSgA5^L<, 
^ tfcd'SISiCtt®^ n y ^'tr>tc2>o ^'Qy^' 
5 1 6(i, rtSP^ D -y 5' 5 0 5®^J^^3nsaf©^'n y 
^'i:l^i:^iS»:!i©t?, ^1-SP^D-y^5 0 3»w*fLi^^ 
©iS»l!c^© JliKa:© D .y k: >5c s. 
CO 0 0 7] 

C5IW*«/!?«:L.J:-5i:t-SP)8] 2|s:flM©aW»±, ±E 
P L L Srffl V^fcIHl^S©l':iLT©^«J/iS«:»ft LfcSJglalKS 

m.^^mriztiz$>ho 

CO 0 0 8] 1. rtSSi'a-yi'ii^l-gPr^o -y ^'©ffiffl^ 
CO 0 0 9] 2. ^R;^l©ife», ^l-aSi? n -y ^'©(ficfflll 
50 PLLSrffl&ms-ii-iiCiSA'abO, ^sm*A5*i;«;-r 
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[0 0 10] 3. mzmm^mmt. '^EE-c^m^^m 

[0 0 1 1 3 4. -5£®®m^lJftS!c©ISS«:«-5-C, JE 
^. 

[0 0 12] 5. i!s!r!t8M$r^c< ■a-'S^ft (mff, r-'Ai" 

[0 0 13] 6. lHlK©aii***<, =Pft®*tJC*'SSt 
[0 0 14] 

[PH^rlWftT-Sfcfe®^®] 3|s:^?gcDJiffilll!S$ie 

m 1 ©S)^lalK3?iJi:»2®3iMlllK?iJ*^ -^fJa-^n^i-f- 
coe^iSSSA'SVM:: jSiS] t * J: -5 {^iSfc'^TSfiS 

n, mi <omm^^noiii:f3tm2<DM^m^n<vAt) 
i^sn, 01 ©Ji3ii£i«s?ijtr^i ©fi^&A:(3L, tt« 

O^r^CDft, «tWlllK(w®2®^-^&A^»L,, mioM 

[0 0 15] :^^mo)mmmm^z ^rn£. mmiBi^i^^m so 
2 0ffi:#*'A^>sn, mio)mmm^m±0mi'<om^ 

*»m2eDiiI£|HlSS?iJC<E2SSn, *>-PiF 1 ©sismssjij 

[0 0 16] *^M®<ib®lligSg«fi(wJ;ia«f, 0i ©a 
®lHlK?iJi:m2 0gSt|51K?iJ*«, 

[0 0 17] 3)!:^qg®flfe®SISEfig«(3J:nt?, m 1 (D'M 

[0 0 1 8] *^?^®te®iisg^<ft^<tn(f, «sc®m 4^? 

E.m^^-r ^^^izi$\^xm l ©Ji3^lHlSS?iJi:S2®Jl 
3g lHli?S3«J»:: Win 3n«>mEA*ffl>i*Kitri^mEEaiTfe 
[0 0 19] :^^m(Dtii(Dmmmmiz^rni, mmm^ 

»2®a3glHlK©lll»iiii@t/cft<::m 1 ©SJglHlK 



<l^gfl¥8-2 3 7 0 9 1 

8 

[0 0 2 0] *^w®te®llJS^lS»^J:nt*, 0 1 ®® 
[002 1 ] ^^m(oi&o)mmw>m^~ ^rm. mi^^^ 

®3©ii3£IslKi:, ll3 0aSlHISS^:«?L.V^fl}fiEom4 

®a3g[Hissi;?rs ?>f^* t, 03®as(si!SA^^ 1 ®a 

3i!llSS?iJ©A:^SSSHil?>Jt::SBM$n, m4©aS[H]?S 

©ai^iHiig 2: 0 4 ©a]£f°]ig©aM^r<gi6^^ t < <c ^ J: 
[0 0 2 2] *^qg©fissig«Cci:n(f, 0 1 ©affiia 

[0 0 2 3] *^w©ftb®iiffi®<^»-j:ntf, 01 ©a 

3^ ll]iSS?iJ©F*3SPlHlSS i:0 2 ©a]^ [Hl!S?lJ©rta5laSS*^ 

[0 0 2 4] *»W©flfe©5IJSfiS«l»;:J:ntf, 01©^ 
^ 1 0 2 © 1^ * te »i D y ;^ -C * 

[0 0 2 5] *56M©ftb©3IJS«8»t3<}:ntf, 0 1 ©a 
®lHlKi:02©a3SIeIK©a3^^H©?a*5^a5«^©S 

ffiiigswaiiE^FB^ i: JtiiiiHisscajgBtPs^t^fod^ e> ^as® 
^om^m^^w^itmsizm^in. 01 ©M-^d^s® 

IDK, 0l©a^[sl%. 02©a]i[5lES©Iii(rjliSU^ 
ft»r01 ©a^lHl!S?lJtwA^7L, 0 1 ©fi-f-A'^ilBK 
«ra]lgL>cm(::®Ji®lHlS§(rA:t; t, 02©aSSlslK?!)© 

tu ^; A' R © s n ^ c li n la 8S tr A ^» r * o 
[0 0 2 6] 2is:5iw©fib©iiiSiiS»K jcntf. 0 1 ©a 
igiiigs©a3g^rB^A5m^«-f-Tiss^ig'i«fij /j: o x 

'aM«-^«:^4fe-r5Jts!)©t:a-7:ilIgSSr*-r 
[0 0 2 7] *IIW©flfe©5l«SlS«l»:: J:n»?, aSBK 

«ati> .0 1 (DMi^'simnom^m^i^mtmi <om^ 
iHi ss © a ^ B$ F4 i: 0 2 © a 3^ B$ H © a ® B# o ft J; 0 0 

1 ©€^i:02©®^©r4Pi*'ftv^i:S, «^©S?S 

01 ©aSfH]!%^J2:02©a3£la)i%^Ji:01 ©aiS 
IIl^i:0 2©a@lHlSS^iie.-r, S«-IslSS*'e.JiitilHlS§ 
«rit^i®*SKl3^0#A, 0 1 ©a3i(lIK5U©a::fc:a 

pB$rB?^0i ©aM^r4©a]S^r^^02©affi[B]ES© 

ae^RflWfPJ: 00 1 ©fll^i:02©<i-t©P^(l*«)a< 

)j£-p/;i:t, ®^©S!S=S:> §®[e]K*> ^.liililslSS'Sril 

sjissssA^S), 0 1 ©ai^iHiK?yi:02©a®iHiK?ij 
tmio)mm^^tm2(omm^K^&^&^^~^'om 

[0 0 2 8] *^?^©ftb©llififi8«CJ:ntf, Iirl5«# 
[0 0 2 9] 2^%qi©flfe©liaSgS«l(::<}:mf, aMlDES 
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m2(ommm^\t^ m\(DW&m^n. m2(Dmi^m^ 
[0 0 3 0] i^^m<D{is.(D%mmm^^n\t. i^mmn 

t^nm^^mMn^W(07 ^ x -f -/^^ t Ji: 7 - 5^ 

't? V ft cT) V ^ rn T fij $ n ^ o 

[00 3 1 ] *^q^c7)ftfe<^liiS^«t::«J:nt^. iiMlHiK 
h^- K<t-t> CAS U-xVS/-^^T«IJ 

[0 0 3 2] if.^mo:>^(D^mmm\z^n\t> m^m^ 

M^^*lHlK=Sr$ ^ n y ^ ^- K«-^«*, 

BOSK'S:. §«lHli?S;&^P?li'lilHlK^iSJtii^^SS> t 
fctiSl 0^SlHlSS^Ji:m2c7)Ji®lHl^^J^m 1 Oil® 
IH] K ^ m 2 CO S ^ iHl K ^ a ^ )S K t:: « 0 # ^ '5> o 
[0 0 3 3] *^^0flfea>*ltefiS«t::J:nf^. » 1 0)51 
3S Ih] K CO g ]g B# M m M « -f- T li II "51 tg /cC S J5E t w /j: -p T 

[0 0 3 4] *^^coftfecojlSEIi1f t::cfcnt^, ^2^51 

10 0 3 51 :^^m<oi&<D^mmm^z^ti\t. ^mm^ 
[0 0 3 6] *^wa)fife<oiissMitt3cfcni^, m2<Dm 

m 2 (0 ^-^ ji?^ o -gp ^ 2b ^ 1^ ^ ^ as *t t 

[0 0 3 7] :^^m(oMi^\s\mmmt. msommm^ 
t)^m2(Dm^mm^\(D}^mzmm^n. miom^^^ 

S 2 CO 5£ 0 K CO Ji 5i ^ CD ft] M 5 CO 3g ^ 0 CO il 5S 
m^^t<Ditmt^m 1 cOJlSlE]gS?iJcZ)Jg5^0$PB^^S2coii 
JSSKJiJcoM^^PBKDtb^tc^t <l9:^$n. S5<Z)Ji 
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[0 0 3 8] :^^m(Di&0mt&^B\zj:n\^. msom 
^^^i)mum2(Dmj&^&f^i<o».mzmm^ti. m2 

(D\t^\Ztj:^^y\zm^^tl. m 1 cOJ15g[5]KcoS3£B# 

m^m^ti0\t^i)^m I (DMi^^^f^\<Dmmmmtm2 

10 (DM^^^o)ihti. ^fz\tm5(Dmi^\°i^o)ihtit^is 
^mcomtjcooRititi. ^fz\tm5(Dm^^^(Di^^tJt: 

[0 0 3 9] :^^m(Di&(Dmmmm\z^n\^. m2<Dm 
m^Kmb>2no)m^^^^ii)^^^j^o. mi<DM^^^ 

CO ii]^ ^ Pel ^ m 2 (O JIM 0 3?IJ (0 #3^ [Hi K^J cog 

mmm^ tm2 (Dm}^^^o)M^mr^(o^tm 5 cogs 

tm2 (Z)®®[H|gS^j0a]gB$Ps1c^)H:^tr^ L < 19:^$ 

* L> mi(Dmmm^n<Dmtftm2(Dmm^^f^i0ii!^ti 
(DORmtt^mscDmrnm^f^zAtiL. mscDmm^^ 

<Dlht}h^^^^CDthtJ(DORmt}. ^tz\tm5 0)M'!i£ 

j^mLtzmtf^mm^^i^zAtft^o 
[0 0 4 0] :^^mo)i^(DnMmm^z^n\^^ m i co® 
30 ^m^f^\tmBM2comi&^^f^io)m^^r^(Dti:^t)K 
m?^mi(Dmmmmn^m^r^^^i&i::m?^m2<DM 

[0 04 1 ] :^^m<Di^0nmmm^z ^n\i. m i 

Psico^. n\m^v&tmum2(Dm^^At}t^^x^^z. 
m\(r>m^tm^M^\zf£'ofzm\o^w&^^'^\^Mm 

mi <55Ji3S[H!ss?ij±comi <^)^t^^S2(7)^]^IHlK 

40 n\zum't^^nn^zV('&L\.fzmm^ik^m\oym^t^ 
m2(D'm^m^n^mmt^&^zWLnL. m\<om^ 

[0 0 4 2] *^W<3!>ftfeco5IJSSS««:::'.tnff. :^'i?v^ 

mn^i&i)^M2(Dm^^Aij'r^^'^^. bkd 

m^t)m?^mv^\zfj:r>tzm i coS3^@k?ij^^ihi Ltz^ 

5(? ysii: tJ3. mi<3[)a]ffilHlK?iJ±<^«5iSmi c5><t^%S2 



11 

10 0 4 31 ^^m<Di&(Dmmmm\t^n\x. 

womx. ij^y^-'i)^wc±m^mo)t^^zm2<Dis^ 

^mmm^&^ib>fb. mi<Dmm^&^itm2(Dm'&^, 
mntm 1 0M^^^tm2(Dmm^^^i&^&^^:^w 

CO 0 4 4] *^W(^flfe03lite««i::<fcn(?. W^^W 
CO 0 4 5] *^g^cr)S®lHlSSSg(i. m^(D&m&^ 
^<o^mBL^<D^M<oiiLSLi!)^ ^Ati^Ann^M2 (DM 

^^^r^smiHi^^^L, mi (DM^^^nt. m2 
(Z) g ^ 0 ?ij ^ n ^ n « -t e ^ s ^ a? s c 7:3: ^ 

m2o)mmm^mzmmir^o mi<Dm^\t. mi^s 

s^ifij^^jiicT)^ 1 (Dm^'^m 2 comm^^m^zmML 
tz^. mi(Dm^\^. m2<^aEiHisg?ij+^if2(^a^ 

^ffiffirsoofcfiitmi cD^-^i:if2<^e-^0A*^rB^ 
(Dmoyms^m^i-tzmmmnr^o -r^^cct:)-^. ^icoft 

® 2 <3!><S^ CO A:«7^rp1 c^HO Ji5£B* Pel ^ S3£ 
CO 0 4 6] rr-C. »1 <^)ii^IiIK^Jc^>«^tZ)e3SJS 

shm2(7)g]^[HiK?ij(Z)fi^c^eiii«s^#t< fr\' 

tm^<D&mmrB^^^r^m2(Dmm^^^^L. mi 
(om^tj^^m^^. mio)mm^^. m2(Dmj^^^(D 

IKtriiiaL/i^iw® 1 oSSilHlSSJiJUA^/ m I (om 

^ib^^mmm^mmLtz^\zm2 0m^t: Lxmmmm 
izAtJL. m2com'^^^f^io)ihtii}^mm^^^zAti't 

^tLXAtit^t. mi(om^t)^mi(oMm^mmz 



(7) 1^m^S-2 3 7 0 9 1 

12 

A^xi)-b. immWi\zmi<Dm^rb^^m^^^mmL 
tz^^zm2<om^t Lxmm^^^zAtir ^mrmm\t. 

ifQ^mi<Dm^0mmt)^^m\^^ftmm^z^\^<ts:^o z 
0m2<Dm^^^n(Diht}\tmm\B\m^zxtit^o ^0 
mm^^<oihtf\t. mi(om^ib-^is^^\zA'^tzm^ 
f)^^. •^j:o^mi<Dm^o)2mm^<omsmri. %n 

10 [0 0 4 7] t.fz^ m5 0Ji^I°]SS^m2c^g^lHlK^J. 

ojjcscESL. mio:>m^m^n(r>m,'&^f^tm2(D 

mi<Dm^m^(Dm'&^T^tm2<Dm^u^(D'B^ 
mf^<Dmtm5(Dm^m^(Dm^m^h<D]i:^'^m 1 (o 
m&m^n(om'&^f^^m2(D^M'&m^n(omMm^<o 

i?(7)ORtB:^;. %fz\tms(D^M'&m^(o\^id}i^mmm 

y':f^ti. t^fz\toR^ti^^mLtz^:fi-^mmm^^z 

^ j'^ji'T.comMo^m 1 <Dmi^\B\^f^\tm2(Dmi^^^n 
<Dm^^rB^(Dit^\zmtztji^ a ^ ^jiji^7.it)^mt:>'otzA 

jvy^ttj:K>. ti:mt)^2o:>t:t\t^ {^mAti^^J\^:^<DMm 
t^\/2. mi&t&2f&(D^x3y^A;u:;^^^ay^im 

3t -X ^ iti)m 1 <Dmmm&ntm2(omm^mn6\i: 

30 CO 0 4 8] t^^. *:^^c^ji3S[Hiss^eti> m I 
3£[H]^s?u^m2©g]g[HIK?IJc!)Ji5£^ra0tfc^;&^ mi 
(ommm^y^\^mf&r^\B\^%LhLm2o^m^^m&r^ 
[E] ss [p] » fct T la ^ $ n o 

C0 049] i3^y9-^W.m.L. ;6^'o, mi(D 

m&m'i&f^\isxxfm2(om'&m^n^MV^\zL. m\(o 
.w^mmmzmi(Dm^'^Kti\.._^M.oy^T^(D^. «j 
mm^\zm2(Dm^'^At},-t^^x\z^ mi(Dm^tm 
mztsi^tzmiom^m^m-^mmLtzmWi^ij^y^ 
-TjD^L, nmm^'^^xfm^^\zm2(om^^K't3 

40 Ltzl^^\Z. m 1 OJi5S[H]KM±(0^ 1 Ofi->^m2<7) 

mwi^. mi(Dm^ii^m2o)mmm^f^\^mmr^mz 
«»t. rnKDm^t-rnKDM^m^n^-^^mLtzm 

Sch[^i:iHl»^^2C[)ii^lHlK^J4'^jilH]U/ii:Z 6 
-c. ^1 0M-^^m2cDJi]^iH]gS?iJ;&^p>a5:t;f rts. 

m2(Dm^m^n(Dnf&o)^\^mm<Di^ u y A}], 
5(? m^'^mzt^o 
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[0 0 5 0] ^fc, 0 1 C!)gaiElKcD®ffi^H;&^ma« 

[0 0 5 1] m I <DM^mmy^\(D&i<&m^r^^t 

os:*cssB#p«T ^: ^ 1 oMi&m^omi^mr^ t:m2<Dm 

mmm^itm i(Dm^^^tm2a)mm^K^Mhm^ 

mmm&^mmM^m^^^^. mi(Dm^^^^\tm2 
(DMJ^^^ntim 1 <Dm]^m^tm2(Dm^m^^Mh 

[0 0 5 2} *3t. *:^W(Z>ii®lfiIiS«SJi. 2:5^0^;, 

m^^m2<Dmmm^t^^±rhmm^m^^L. m 
i<Dmmm^\t. ^m^^^i^mt. m2a)mmm^ 
li. mi(D»^^mf^]. m2cD®3£iHiss^j. mio^mm 

[HlKi:> »2(3:)SJ£lHlK'^OAi?=&filbt. ^ 1 Ojgib 
®•^^/::^im2(7)^ft«^c^V^rn;6-;^^^•|^®»«Sl0^ 

^-K®-^. C AS W-xV v---B^TWta$n^o 

m^^^mmm^&^n. mi<Dmm^nntm2<D» 
m{B]^^\tmi(Dmm\Bii&^m2(omm\si^i:mhm^ 

[0 0 5 3] ^tz. m I <D&mm^ommm^i)^m^s 

ft^ lElK (7) m * Offiffl^ ^ 17 1) cl: ^ «^ T 
SS^fl^Sr^^'r^J^cis^XDffiffiltKlBlK^^-r 
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V>j^«Sct3io?t T ^ n y ^ «r«lJtBl L^^o 
[0 0 5 4] 

[^^coiissa)j^fig] mz. :^^m<Dmmo:)]^m\z-o\^ 
1 ii^2\z^y)Wimrh. 

[0 0 5 5] 0i^#fia-r^^. :*:iiss?^«i«^> m^o> 
mm^i Q2^^irhmmm^ \ osi:, seihik?>ji 

0 1^10 2 (D^^-^^X. hfz^(D^nm^^^ 1 
0 4 i:. ^^gPfi-^^Smf ^SfilelK 1 0 5 i:> itHInl 
Kl 0 6^, g^lElKl 0 5^l^^<^ii^B*PBl'£:*t-«> 

ji]iiHiKi 0 7i:, mmm^\ oQtn^(Dm&nm^ 
^-r^^j^iHiK 1 0 8;i>^e>«^$n^o Sftings i o 5 

c?ffi^7J^il^ln]K 1 0 7 (DKtihUm^^ 1 0 9 i:trg 
jgK$nTV>;5)o gJilHlKl 0 7a>iti:^7J*®5i(H]Kl 0 8 
©A*i:g^M^nTV^^o Ji5£lHlKl 0 8oaii;ti5i® 

iHiKjij 1 0 1 (DXtitmrn^nxx-^ho m^m^&n i o 

[0 0 5 6] mz, mmmmi^i 101. mm^mn i o 
2. ©j^iHiK 1 0 sis^xf^^m^is^i 0 4 0rta5c^ 

0. «JPlHlKl OSt^^mmiS'f'l 0 4t*NAND*^ 

^tjiho m^mm^i i o 1 1^. Atimt-^NAND f 

N K y/N'-^-F I K NAND FN2. V^n* 
-^'-FI2, NAND FNn. -1'>'A-:5^-F 
In. NAND FNn+K ^ V y'N*- ^ - F I n + 

0 2«. aii;ffi!l;6^e>. -f y/'^-^j^-R I k nand 

RN K ^ >J^-9-R 12, NAND RN2, 
40 V/N*-^^-R I n, NAND R N n , >f y /n*- ^ - 
RIn+KNAND RNn+K -^ZOmxmm. 
Ltzm&t^btjiho ffiJ^lHJKl 0 3\t. Atli^'f-Ol-o 

tmmi^'^i 0 9^«eesnfeNAND?ijNAND c 

NK NAND CN2> NAND CNn, NA 
ND CNn+l. "'f}^^mjS(.i^nho 

0 4ti. xti^'f-o) 1 -Di)-m^i^ 1 1 0 iig^egsn^cN 

AND?UNAND GNl, NAND GN2, N 
AND GNn, NAND G N n + 1 , p>SI^ * 

5^? [0 05 7] Jgj^EK^U 101, HIKJJJ 1 0 
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1 0 1 y/^-^-F I n(Othtl\t. NAND FN 
n+ 1 {iAtir^ttij\:i. Dimm^l 0 3®NAND 
CNn02^<DKtiMf-<D 1 -:>'CSJffllig^- 1 0 9 

0 3(7)NAND CNnOffii;ti> ii3i[s]gS?lJ 1 0 1 (D 
NAND FNn + 202o©Ai;ia^-<^) 1 -:>'C-r 

-:$'-F I n + 1 omtitrnm^tix^-^tji^^Atfi^^t 

Sjg?$n. 7&>oJ13^|h]?S^J 1 0 2<^NAND RNnO 
2o0A:t?«^C5 1 -^"C>f y/N'-^-R I n-^ KDlhtl 

gS?lJ 1 0 2<3[)NAND RNn(Dm*«*. ii^lHlK?U 1 

]£IhII?S?1J 1 0 2C0-f y^'^-^ -R I nOa3:?Jt^NAND 
RNn- 1 (wA^^t*^^ ^^mi&iS^l 0 4© 
NAND GN n(Z)2o(7)Ai?S^C0 1 -^Tit^^ 1 1 

0 4 CON AND GNn©ffii?iii^c:t::^S^®E 

^nx\^tj:\\ ^tz. mm^^f^i i o i <onand f 

N 1 <D2'Z>(DA:fJ^^(D 1 o-ca®lHlgS?^J 1 0 1 (DAti 

«^^^ijgjg^$nTv^7^J:v^A^/«^^. nand fn 
tmi^^Hx\i'^tj:\f^Atim^t. m^mmmi 0 2(Dm. 

^m(DNAND(Dmutmm^tlx\^tJ:\^Atlitm.wM 

1 1 1 ^m^^nx\^^o 

[0 0 5 8]»:ti. *^^S?^^la)B^f^^rov^T0 2^r J: 

[0 0 5 9] A:^^^D y >:'3 0 1 iL^±ib^K> :L^y 
^»3 0 2«. S5£lHl»^J 1 0 1 rt<O^TC[)>r yj<-^ 

-ihijx. s]^ie]k?ij2 0 1 ^^mnr^^ ^ y 

To iJ' D ^<&[HlK 1 0 5(:Qttl*T. SiJ'^ 

Jg^ 1 0 9tZAi/-r*^D y ^**"fo ^ny^»30 
4(i, ii]^lHlK5»J 1 0 2P^(D±X<D^ y/<-9-ltitl 

X. mmm^^ii 0 2^^mn'ti>^^y^^^ro ^ 
u y ^ 3 0 5\tmm^^i 0 60\htj^^ro ^^y^ 

m^ozm^-r ^zt\ttj:\^i)K zzx\t. mrp 

^f:)t^^'^'t <'t^fz^. ^^(D^'o y ^ A)V%(D\-:> 
t:mm^ ^ y ^ t^nif-f. 9<(0^ ^ y ^ ^^^^:^^m'^ I 
U y ^ t^H». HkOi^'oy ^ A}V7s^m-^2^i^ 

K 1 0 7 i:. iiffilHlK 1 0 6 i:l^^(^ig5i^PBl^%T^ 

iiSiHiKi QB-^itLxm&mtini o icao. sffi 

Is]?5?lJ 1 0 1 rt^iifi'U. ^ ZD y ^ms 0 2^com^^ 
n ^S¥"C^5n«>o Ji3£lHlgS?iJ 1 0 1 \^<D^ y^<-^ 
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a y ^<o/<j\^y^m(omri\Hihtt^^'^o mm^^jy^t^ 

§«lHlgS 1 0 5 ^axib^fb^^ y ^ 1 i^SSft. SfglelgS 
1 0 5i&^^m+ 1 #^ n y ^/^^SlJtafig^ 1 0 9 t^A^/ 
a y i7 3 0 30m+ 1 #^ o tTSSn 
r (Di: tmSiJ' n y ^ mi^^^f^l 1 0 1 rt^il 
ff LTfcD. ^JAt^. ig3SlH]gS?«J 1 0 1 f^^ j Sg0^ 
y/<—9-Fl j (H^'?;w>^o5fe^O'i' >'>''^— 5^-) 
e) j -k#@0^ >>'^-^-F I j-k (H/^)i^7.<D& 

^(D-^ yj'^-s^ -) -^m^^^ y ^omxw^j'^hiir^ 

-^y/^i-^-Fl i-kCOthtl\t. mi^CDmOHltilJX 
fe^p Ltzi>^^X. m^^ n y ^(DMff^CD^ yj^-i^ 

-F I j *-^F I j -k(DmiJtmm^nrzmm\B\m i 

03ONAND CN j ;!?^e)CN j - k^:0A^7^i^ 2A 

®3£[HlK?IJl 0 2rtONANDA*lti. 2A*i: 

AND CNj/5^e)CNj-k ^j^g6$nfeJ15£lH]K^J 
102 F^CO NAND RNj;e>^e)RNj -K(D2Atl<D 

0 2rt^mSi?' n y i;^}6^L>'N";l-;^t^cC-^Tiiff o 
y iJ'^S 0 4'+'C^)m#^' D y i^af-C^$nSo ^^c. ii 
^IH1SS3?1J 1 0 IP^ONANDFNj + 2;&>^NAND 
FN j ~k + 2(7)2oOA*<^>'5*>*iJtHlIll?Sl 0 3C0N 
AND CNj*^^CNj-k }imm^nfzKt}t^h\Z. 
rj:0. ZOmm. ^ yA-^-F I j + 2:^>e>^ >>'^*- 
^-F I j -k + 2©m*^;&^ikTLJ3*c»9, M^m^^i 

1 0 1 I^COmS^ny ^\t±XL\,Zi&n^o Ji3^lHlK?IJ 
1 0 2^ffi/::m#i5'n yi7t^ti(lilHIgSl 0 6^^fM.Ta5 

30 tf^^. ^ a y ^ 3 0 4(Dm§^<0<7 n y ^X^^H 

[0 0 6 0] mz.. Mmm^^z-D\^xmmt 

[0 0 6 1] 1 0 5 tm^m^ 1 0 KDMia^ 

Kl 0 6i:iiSl5]Kl 0 8<5!)ii]g^Ht*. ItJi^^iiO^ 
L< ^n^'nd 2 h-r n ^^i^co^K^ti t CK^r 

A^Ji^ ny 1^ 3 0 1 CDmSi^ n ^(D^l^±t^ 0 x 
y >^i:S«[HlK 1 0 5(0lti:fJ^ ^ y ^ 3 0 3cDm^^ a 

IhI?S lO50aJ:t/i5'O»yi^3O 3 0mS:^ n -y t^CDSCt) 
±;&^Oxy >?i:J13^lHlK3?iJ 1 0 1 ^mnt^^^y^^ 
3 0 2(Dm^S(D^ n y^^O^^M^ d -y i?' COfil t)±7!i« 
Oxy i;o!)Ho!)@3Sfi> S^lHlKl 0 SCDtB^^iJ' n y ^ 
3 0 3c??ml=i? n y ^ (DtL^±t)^K> y t^iB^^ 1 
0500ai^?i?'a'y>^303C0m+l#i7o y ^iit>±i)^ 
Ox.y>?(7)PBlC!)iiMt::^L<. tCK^T^cCSo L;^c;&^o 

®jKlHlK?lJ 1 0 1 4:^ o y i^cDfi:*)±A^»9xy 
jitr-r^^F^t^. .y ^CDii^t CK*>6^3£lHlK 1 
0 7 0!)g^B#Pp^d 1 ^ii3£[HlK 1 0 8cOJi]SB#rB^d 2 
5^? ?|V>fcB$FBn CK-d 1 -d 2'Cfe^o il3£lH]gS?lJl 0 



4' 



(10) 

17 

Ji3Slsl»fi, gffilHlK?IJ 1 0 1 a y >?O5i*)±;&^0 

•c. JijgEKJiJ 1 0 2 ^Ti^? o ^(^)L>'N';v:^cr>Sz:t>±;&^ 

Ox*;;i;;&5^ifff ^^Pa^Ji, iiJffi Ih1K?IJ 1 0 1 ^ ^ O y 

^(ommt cKt}^ft>m^^^ i o 7cc»g®B#rB^d i ^ii 

3^[o]gS 1 0 8o:)Ji]SB#Pe1d 2^:?lV^?t^P0l t CK-d 1 
-d 2-CS)^o liSBK 1 0 6 =SrJiJSrs<^J3l?-r^^ 

[UK 10 5. mi&m^ 10 7. SSlHlgS 10 8. 513^© 

K?»J 1 0 1 . mm^^n 102. iiiniHiK 1 0 e ^iija 

■r^Ot3ll*r^^PBl«i2 t CKHJkO. mSiJ^ny^ 

[0 0 6 2] ^/i. ^mmmm-r^^t. mm^^f^i 1 0 1 

FNn^FIn^CNnC7)-7;^i7y'^5'-V^. RN 
n^RI ntGNnCO'^Ts^U^iT^h^m.i&y^^-y 
t (Ji]ilElK?!l 1 0 1 1 0 2 trg^jK$n«»t^ 

lElgS 1 0 3. S^lHlK?IJ 1 0 2 t::*ttT(^^^5PS^^' 
1 0 4) ^#b< bfcc 

[0 0 6 3] *iiiSjfg^a)S3^0Ksec«*&$n^m 

0 1 . ii^iHiies^J 1 0 zcDi^^Y- hsa^iffl^-e^ 5^ 

SI^lHlKM 10 1. 1 O2 0m^&^&Stf)^W'< taO.' 

[0 0 6 4] ^mmmm\:i^n\t. ^^^ay^tmy^ 
[0 0 6 5] :^mi&mmo)Mmmmm o i . ^^ihik 

J^n 0 2. «iJ^[HlKl 0 3. ft^^PS^^^l 0 4tiNA 
f^t::^9^#^?'ci:V>KB{c^V^T. ^SPjJ' n «y >7 2 0 1 
V^T0 3^r#R8tTIJi^-r'2)o 

[0 0 6 6] 0 3J35^f ct-ptl. S 1 0) 

tR«rig3iJiSlHlKl 1 2i:. SSlHlKl 1 2i:^UV^e^ 

j«cr)ji3£iH]is 1 I 3 t^iimbtzmsiv. m^m^i i 

2;&^Ji]glElK^J 1 0 1 0A:t7i^KCit^JirEa$n. ii 
ElHlKl 1 3*^il]^lHlK?«J 1 0 20tt5^?feKiwiS?lJ»r6B 5(? 
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e$n. SMlHlKl 12i:gSl5lKl 1 3C5>gffi«fFa*« 

[0 0 6 7] *:^SEJg)ig(^abf^tioV>TS»M"r 

[0 0 6 8] l&f^fi> ^IQUJEJ^ffii:^ 
L<. S^BKl 1 2tmm^mi 1 3(7)JiEB#HdV 

«6. il]^^K»r-:3V>TlSW-r'5o SITIhIK 1 0 5 

i:®lilHlK 1 0 7C[)S5i^rBlJi. ffirJfco!>iiO^U < . 

n-^nd 1 i:-r^o liisiHiK i o 6 iiii^sgs i o sco 
g3gB#rpi(i, m^<DmK>^L<. •tn^nd2i:L. ii 

3^[ElgSl 1 2 ta]£lHlKl 1 3<Z)®]£B#ra:S:d U. 
>^oy ^©SKBtit CK^-rSo L/c;&^oT. SSIhIK 
jnj 1 0 1 ^iJ' n «y >^OirTb±7!)^ 0 x S^;6^iiff ^B^Pb^ 
ti. j7ny>^(^J^a8t CK;&^^ii3i[HlgSl O70il3iB$ 

Hd 1 . mm^mi o scDmi^nmd 2. S3£ihik?ij 1 

1 2 (DM^^mdV ^^W^tzmm t CK-d 1 -d2- 
d VT$)^o ii]g[s]gS3?iJ 1 0 2 ^iJ' D iJ'ODL/N'^vxco 
iz:t>±;6^0X'y >?;&^iift-r^Jl]S[HlSSl*> SSSJiJ 1 

0 1 ^Sr^n^y ^<^)a:t>±;5^ Ox ^ys;d5ji?fr^ Jii^isiss 
i:^uv^«fig^9:»^r;^J:^0-e. JiSlHiKFiJ i o 2^i^a 

^y i5'C!)LA;W:XC7)S:t>±;i)^0 X >y S;;!)5^t^T1"^B#PB1^i. 
j1]£11]K?U 1 0 1 n ^y CQ3it)±;&^ 0 xy i^;i?^iifT 

1 0 7 0S]SB#PBTd 1 . il^lHjgS 1 0 8 (Dm^m^^i d 
2. ^^iHlK 1 1 3<7)313iB$F^d V=Sr?IV^/zB*Fa^ t CK 
- d 1 - d 2 - d V"Cfe^o 

[0 0 6 9] \iK±WimLtz^vi,z. Ji^lHlK?iJl 0 1 
1 1 2. JgElHlKl 1 3cZ)Ji3iB#PBl0:^;6^'^^n^o U 

>7 n ^y i5^c7)SS^t CK*^*) i:i6®< /cC -5 w ^ 

[0 0 7 0] Ji^±(D«jf^tr J:0. *SiJS?^g|"CJ*. 
lHlK?iJl 0 1. g5£[H]K^Jl 0 2 0M^^:;*ct<t-^C 

^3^cc<. jK\^mikfkmm\:it>tz'^xmm(Dfi^&i)m'bti 

[0 0 7 1 ] EI4tw^rJ:-9t3. *:3IJ£?^K§Ji. EI 1 C5 
g^lHiSS^gtw. iidlHlK 1 0 e(DAtl^RUn>^ > 
A-^^-l 1 4A^f+ftl5n. SSlHlKl 0 7^iiffilHlK 

1 0 8 0mmmB'i(D^t)K S^lElK 1 0 5 (DM^^rS t 
litilElgS 1 0 6(DM^^r^(D^<i: O^^y ^ 20 1 

[0 0 7 2] *^SEJgSlc^af^f*S*:Wt::. ^ 1 t^^SS 
K^J 1 0 1 f)>fbmm^^f^} 1 0 2tr>''?;i/;^^te3S'r*^ 
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[0 0 7 3] ®ffiB#HO!)EJ>*5cl:l/ai^3^^>'V^c^ 

K 1 0 8 cD®^B#H(D^ti> 1 0 5 (DMJ^mS 

tMU^^ 1 0 6C7)iiM8#rB^(Z)ad 1 +cl 2 cfc 0 A^/^ 
n y 3 0 1 ODv'N';!/;?^® t PW#J'ffiV>^PB^d 1+ d 2 - 

mt cKib-^. m^m^ i o 7 <ommmrd\tmM^'& 1 

0 80SffiB$P^0ftd 1 +d 2- t PW=S:5IV^/I^P^ t 
CK-dl-d2+t PWTfe^o S]SlH]K3^Jl 0 2^ 
^ a y ^ (DL/^J\^:^(Di:'^±ib^O x-y >?;&^iifTf ^ 
[HlKfi> iiJ^lElSJ'J 1 0 1 ^i^X3yi^0iL^±f)^*):r,^y 

]£!H]gS3?U 1 0 2 o ^ <DL^^Ji^^(DiL-b±^^ 0 x y 
>?;&«3ifTr ^BtPBltiJlMlHljiSJIJ 1 0 1 D y^^Lt>± 

CK;&^e»dl + d2-t F'H^^W^tz.m^ t CK-d 1 

-d 2 -I- 1 pw"e$)^o ^/c. M^m^n i o 2 n 

y ^C[)L.''?>'W>^c>53it>TA^»9xy i/ti^Mfx'f ^^f^^'i'. 

'3i:t>±*«»9xy s;;i^5ii^T•r^B#pp^.^:0/^;^;^'li t pw® 

t CK-d 1 -d 2T2b^o 

[0 0 7 4] \:ik±mm x^fzx^^z. m.'^m^n \ 0 \ ^ 

1 1 2tM^\B\^l 1 3(^iiffiB#P^C^5[;&?-g'^n«>o t 

[0 0 7 5] i^x±0mmzxK>. ^^nmrnm-^^^t. mm 

I51gS3?iJl 0 K Ji5i[H]K^Jl 0 2c^3^^^:^t <'r^c: 
*o 

[0 0 7 6] 0 5 *:||SE?^«gtiia 1 (OM 

[0 0 7 7] *iiJSJ^fig"e«, aetz^t-cii-jtr. 

lHlKl07Ji. ^7 yi> 7.9 \ I 02^ft LX^I^^in 

-S^SS^ 110 3 0S«5?^^t:)*^8ffl;&W yv^^-^-^iJ 

V7>i^79 1 10 2{*«t3«fflttfi8^3*>0. ftb<Dh7 

1 04-e»JiBi$n. 2ffl*5ffi^ 
^110 5-e«lJffll$n. 4{l;!>5fg-^ 1 1 0 6-c®jffl)$n 
'2)o 1 1 0 4. 1 1 05. 1 1 0 6ti. "^:n-?n 5^? 
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iiJffiSISlilK 115rt(Dta-XUi^7.^1107. k 
1 1 0 8. t :r-XU>?:^^ 1 1 0 9-e 
aSz:*::®JtH)$n^o t/c;6^oT. h7yv7L^1102 

;w^t;t>. ®]ffilHlK 1 0 7(i8Spg©®SNFP^*t>-:>c 
t :L-Xb>^>^^ 1 1 0 7. fci^-xu^:^:^^ 1 1 0 
8. tiL-xui^y^^ 1 1 0 9cDai:^;u^^i'ti> t^- 

XlllO. tfL-Xllll. tit-Xlll 2 0g^ 

m^^^^ifWL'&m^i 1 i3T*^$n^o 

[0 0 7 8] t :r - Xtr 0 S5i IhISS 

^g(.Lfza)-b\zij9 ^ v9(h9 ^ % yir(r>WC&t^^^\z 

mscDmmmm) ^\z. :^^m^^^i-^y9^y9' 

r^yh^zmm u/i*i^c!)*^S3^^^^3ov^Ta7 - 1 o^ 

[0 0 7 9] m7 i^z^T^^^z, :^mmMm0mi^^m 
mm^tm i o)Mi^^^^M^zj^^^^ i 2 i t^ay 9 

•W#lHlK 1 2 2 i:S:^^S!^S«^ft!lHlK 1 2 3 n y 
^e»lHlK 1 2 4t9u y ^ m^?*Jffl[HlgS 1 2 5 ^ n 
y9^- 1 2 6^Jl^^LT«J5^$nTV^ 

[0 0 8 0] ^-ElHlKl 2 1 ^:^oy ^«#Ie]1^1 2 2 

[0 0 8 1] ft:^^KaSR«l»llHlKl 2 3. :7Dy>?e 
ffijlHlKl2 4. iJ' n y ^m*?®JfflllHlK 1 2 5, 9^y9 
^- K«-t^^tlHlK 1 2 6 Ji, :»E[H]gS I 2 I y 
^-^glHlK 1 2 20^^^ n y i:^(^)SK^®JfflIT^<t^^.^ 

[0 0 8 2] ^EiHiK 1 2 ui. ^mm^ 1 0 5cDa:t; 

^9^y9A:>Jt:LXAtlL. 9Uy 9^titLX. ^ 

seiHiKta^; i 2 i i > 5>EiHigStts*i 2 1 2t3^iOL, 
ffii^-r 1211 i^sMisiK 1 0 7 HA 

L> :^ElH]gSa5:t? 12 12 tiSiJ^S^ 1 0 9 ^ ctr/ft 
:;*;^S8ilK«^»[s]K 1 2 3 \zK1ir^o 
[0 0 8 3] ^SSlHlK 1 2 1 =S:«Jffll"r^ff-tli> o y 
iJ'jei&fi^ 1 2 1 4. ^ n y 1 2 1 5> i^^n 

K^i-^ 1 2 1 7Trfe^o 
[0 0 8 4] gl8 tw^ElElK 1 2 1 c^IUggEl^^fo S 
^lelK 1 0 5cr)!lSS3Ji> "CJfi^T t J: -J tr H>'^ 

•y^:^^- KM-^1 2 1 7(i. H O ^ t Sfi-SK 1 0 5 O 
aii;^»E[HlK 1 2 1 ^iliS^ii. 5^BBlHlKai^? 1 2 1 
1, »ElHlKm^? 1 2 1 2=&:^ny ^as^jtir^o 
>y ^J'^- K^-t 1 2 1 7(^, H(7)^ tS€lHl!S 1 0 5CD 
tB:t^=&r^Se[slK 1 2 1 ^a^g^-li-r^ElHlKm:^ 1 2 1 
1 ^Lll^. »ElElKtB:t? 1 2 1 2=&Lt/ctiHtw@^ 
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Klht) 1 2 1 2^»ElHlKai:t? 1 2 1 1 ^^LV>ffi:t?t- 
LC!)i: tHH^tw-r^o n y l 2 1 5 

Dy ^^^ElEiKl 2 1 ^aiJaS-tt, ^>ElHlBai*l 2 

1 1 > ^ElHlK 1 2 1 2^i7n^;; ^^ifs^t^ixf^o a 
iJ^eSb^-t 1 2 1 5;^^ L^Ztj:'otz^^ZA:hLtz^^\B\ 
mi 0 5 0a3*<C>i5'Oy ^fe^J-ElHlKl 2 1 ^iiiSSii- 

^EHSSttS^; 12 11 ^L@3£. :»ElHlKaJ^; 1 2 

[0 0 8 5] n y ^ ^m^^ 1 2 2 ti. Ml&^^'^l 1 
0 2 i:Ji(i[HlK 1 0 6c^)PBTtcEe$n, S3^lH]gS3?iJ 1 0 

2 0a3i?i:S<tl2l?S 1 0 5c?)liJ^7*^A^? i^uy^j^^ 

mmmi 2 2(D\titi^tmmj^^ i o e^zAti^n^o 

[0 0 8 6] ^uy^mmmn^l 2 2^«lJ^-r^M't 
ti. i7D^;/i?ffi:tfM^fi^l 2 1 6. ^uy^^-vm 
^12 17. ^ o ^ 1 2 1 8-efe^o 

[0 0 8 7] E19tri7 n >;/ 1 2 2 0[H]i?ggl^ 

^-To ^^yi^mtiUmm^i2\Q\t. n\ztji^fz^ 

\ZXti\^tz^mm^ 1 0 S(DWit3(OY{J'^)V7sP X3 y if ^ 

ti\tM'^^mf^\ 1 0 2 (D^tiO^'O V 

iHlgS 1 2 2 ^fflii^-d'. ^xjy ^WW^mi 2 2a)ltit} 

12 16;!^^ Lt3 3^j:-3^c«JzA*UfcS®lHlKl 0 5cr> 
ffiA^HA;w:;^^^Jd:ii3^lHlgS?'Jl 0 2 <Dmt}<D^ ^ 
^i^' n y >^^g[Hlgg 1 2 2 ^iiil^i+r^ ^J^oyiS^^^ 
[Hiss 1 2 2cDai^;=SrLC©^f ^uy^^-h^m^ 
12 17. y i^'^gff-^ 1 2 1 801Jt:^A5Htl3^j:o 

/ci:t, mm^^f^n o2 0m:t;d^^Dy ^^§ihiki 

2 2 ^aig^tgtl^'cCO, ^7 D^y >7^- 1 2 1 7. 

D y ^mmm^ 1 2 1 8©-:^^/::fi3X:^;&^Ltr7^^o 
^h^S^HlKl O5 0!)m^^*5i7Dy:^^«J§lplKl 2 2 

[0 0 88] m:kmmmsi^ni\B\m i 2 a j^. ssinigs 
1 0 1 ^mfjLfzi^^ y ^/^)V7.tK M^\s\mn 1 0 

A-i^/ci: t> «^E[HliiStB:t? 1 2 1 2(D^^(DH^^)V7.0) 
t,T;&5oxy>;-ei5^a^y>?«Sg^l 2 1 B^HtiJ^?*^ 

e>Lffl:t?t::-r'5o ^ o y^^mm^ i 2 i 8ti. -m. 

LtiiSt^ir/cCoT^c^. ^^ElHlKm^J 1 2 1 2(7)H/N";v;^;6^ 

aiuA'&fpi. WL:kmmmRm^i 2 1 sd^Ltts^^jKct 

tziS'tHlhtt^zBi^^i^y'')->:^i:^t-^o ^^y^^ 
#[HlKl2 2ti> i7 n i^^g^-t 1 2 1 8;&^Hffi^/(^ 

^t. ssmss^ji 0 2c^m:t;^aii$ii. ^o^;/^^ 
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[0 0 8 9] WL:kmmmsi^^^^ I 2 3^uii^-r^m 
^uy^mmm^i 2 1 ^^EiniiStB:^ 

1 2 1 2t*, ®;'cJ^^jSK^^ 1 213^RS-F/F 
1221. D-LAT1222, D-F/F1223 
(010) -eiXOiitri: g'tiffiV>P.n^o 

[0 09 0] ^:kmmmsi^^\sim 1 2 3 t^^aagsa 
1 0 izmTo Wi^mmmRm^ 1213 t^H/^ji^T. 

^LTAofc^t. RS-F/F122 1C0tBiJti. 
/(? E(HlKffi:t? 1 2 1 2Hii5£^;!iD^/c«^x?^?;^trHai^jir 
?^cC^^T*Lai:t?tw?'j:^o RS-F/F 1 2 2 1 OLffi^J 
^-TD-LAT 1 2 2 2T»ElHlKai^^ 1 2 1 2:65 
H\Ztji^^L'^±f)^K^ JLy iP'T^m.OS^^ri. D-LATl 

2 2 2C0QBib>^Ut^t}tLXlhtl^ri^o D-LAT 
1 2 2 20QB;5>-e)0Httltf(i. D-F/F 1 2 2 3-C 
j^W.^mmtt 1 2 1 2;&«»:HH;&^^Lt3i:*>T;&5Sxy 
>?riiOi2^^n> D-F/F 1 2 2 3C0Q*^e)Hai^?^ 
LTtB^^n^o D-F/F 1 2 2 30Q7&^e>OHttl:t; 
ti. D-F/F 1 2 2 4r^E[HlSSaii? 1 2 1 2*^^>:<^> 

20 2^tCH;6-6Lt35i:t»T;6^^xy i;-C^Oji^n. D-F 
/F 1 2 2 4(^Q;^>e>H£tJ*^i: LTa3;^7$n'5)o D - F 
/F I 2 2 4(DQib>^(DHih:f3\t. D-F/F1225 
-e»E!HlKm*l 2 1 2i!)^}k0}^iZHib^bL\ZiLt>Tt)^ 
«)Xy i^-CBlOii^n. D-F/F 1 2 2 50Q;6>P>H 

LT m:t?$n^o d-f/f 1 2 3 3c^QBai^; 

^D-F/Fl 2240QBai:t?^D-F/'Fl 225 
c:>QBffi^?J*3A^?NAND 1 2 2 6{rA^7L, 3A^; 
NAND 1 2 2 6cDtli^7ti. M^mm^^R^n^^^ 1 2 
3(Dy6tl^^yi^^^^^l 2 1 8 LTffi^^^n^o 
5^? [0 09 1 ] ^n.;;>^^|S<t-^l 2 1 5ti> LltitKDt: 
t> D"L AT 1 2 2 2a>QBffi*=SrLISSL. D-F 
/F 1 2 2 3<7)QBffi:tl^Hll^. D-F/F1224 
(DQBthU^HitZm^. D-F/F 1 2 2 5c^QBai:t/ 

^Hizm^L. m:kmmmR^^m^i 2 3<Dmt}^^ 

y^«J#<t^l 2 1 8=grHC05£-r«»o ^ti. <7 u y ^ 

feibfi^i 2 1 5tiL{±i:t;(Z)h 5>ElH]gSffi^7 1 21 

2^H@^L. tRS-F/F 1 2 2 1 ©ffii^ti 

[0092] ^o^yiJ^ e«7!HlK 12 4 1*. T iJ^ 7^ -f 

^12 19. J^'J-^^y^'^X 2 2 0f)^At}L. 
^jgBbfi^l 2 1 4. n y i7^!b«^l 2 1 5«rili 

tit^o ^^y^mmmmi 2 4^mmri>m^\t^u 
y^mtimmm^i 2 1 ev^^o 

[0093] 01 WZ^ay ^mm^K 1 2 4©Ih18SH 

[0 0 9 4] ^uy^mm^mi 2 4\t. T^T'Hrfm 
^12 1 9)!i*L^ffi:^7L)^i:t^Dy ^jglb^-^l 2 1 

^1 2 1 5&Ha3i?tC'r'5o 7^x-f 12 19*^ 

5(? HHJilU/Siht^n.;/ iS^ero^^l 2 1 4^Lm^y«3 
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iz^ay^mmm^i 2 i s^Lffli^tr-r^o y^^y-^ 
^ >m^ \ 22ot>^LmtfLtit^i^uy^ &mm^ 1 
2 1 4^Lai:t?t:: mim^^z^ a y ^mmm^ i 2 

[0095] ^uy^ mmm^ \ 2 1 4\t. H^Ztj:^tz 
t^. 1 0 S^mmL. ;0-o^ElHlgS£t}^? 1 2 

y ^mm^^l 2 I 4\t. LtXT^jro/ci: Siilil^ 1 

0 5^^±L. i^^-o^mm^ibti 1 2 1 2^H@^tr-r 

'So 2 1 21*. Hm^^Ztji-otztt. M 

ffiiHiK?!] 1 0 1 n^mn'^<oH^^j\^7.^±xm^^^n 

1 0 2tcte2St. i)^^. Mmm^^ii 0 ip^^h/nvu;^ 

[0 0 9 6] ^^y^mmm^l 2 l 4^H{tit}\Z.L. 

^^^^BEifiiK 1 2 1 ^ajsrt t^-omi^m 
saastft^iHiK 1 2 3©i±s^7<^^n «y ^^mis^i 2 1 

8^H@^;6>e>«±^^®Rfi-^ 1 2 1 St^A-^tzt 
:^El°IKai:t/ 12 12 {zmmLfz^u y^WWM^ 

1 2 1 8^Lai^?-et^t^Kitw-r^o 

[0097] i^^n^y:?^^- K^i^^^SK 1 2 6{i^o 

yii^^-h^m^i 2 1 i^mijr^o ^ ^ y 1^^- 

■t 1 2 r 7 li> :«'6S[h1^S 1 2 1 . y ^#[s]SS 1 2 
2*rA^;fSo ^ny iJ'^- K^^I 2 1 7;&5HtBi;co 
i: tti, ^gMlilK 1 O5<Dltit}0^^ y^\t^S!.\B\^ 1 

2 1 ^aist. m^m^ 107. g^iiniK 1 0 8. @® 
iHiss^j 1 0 1 , m^m^^i 1 0 2 ^aii^tetwT^c^p 

0 K^t-?- 1 2 1 7i)^LmttOtt\t-. SMlHlK 

1 0 SOffiiJtT)^ n -y ^ti^ElHlK 1- 2 1 ^ffiiiL> @ 

^iHiK 1 0 7. g]^iHigg 10 8, mi^m^n 1 0 1 . Ji 
]SlHlJS3^J 1 0 2 ^ajs^^ietw^^cc^o 

[0 0 9 8] ny ^tt5:t;$lJffll[5IK 1 2 5{i. U-K^ 
- K©^ 1 2 3 K ^N*-;^ h^ - K^-^ 1 2 3 2, C A 

s u-xvv'-'ft-^ 1 asatriCCT^j^D^i^ai^^Mffl) 
«^ 1 2 1 6^mi?-r^o y- K^- K<s-§-i 2 3 1 

^rS^-C, Ti^x-f :/^-^l 2 1 9*^HC7^j:-:>T;6^^ 

9 u y ^mms^ I 2 1 4^Hti;,:)jL. ^uy^mBfs 
■ti 2 1 5*«Hm*$ns^racfc osv>^H-efe*jc^s 

;6^fe'5>o A-:;^ h^- K«^l 2 3 2\t. DRAM/?^x 



(13) 4#B8¥8-23 7 0 9 1 

24 

€-tl 2 3 3{i, g - K^- Kfi^ 1 2 3 1 ^i^AoT;^^ 

-So >'^-:^ b "t- 1 232. CASU-x>">- 

©^1 2 3 3ti. tt::fee>;{i^i:«>i9:mUTS>^^^-C 

[0 0 9 9] ^oyi7ai:^?SlJ'^S^l 2 1 6{±, 'J-K 
^- KfS-^ 12 3 1 ;!?^Htr^coT;5>e>/^-:^ h ^- K^i 
•^1 2 3 2<D^'r9^y9&tCAS U-xyi/-^-^ 
1 2 3 3 CO^T^ n -y ^^Sc^JpA/::^ n y ^ScOSBPbIH 

[0100] i^x±. :^mmmwi-c\t. ^uy^ (omt^^ 
ib^^<tj:^^ mmm^m o i osaig^-e^ay 
s tTi,ii]siH]gs?ij 1 0 2^3^:^ D -y ^^^m^^^ntj:\^m 
^\z\t. ^m^^ 1 0 5(Dtht}^^mm^ 1 0 6CAi^ 

i:V>-5«^=S:lHj®"et. ^ n ;y CDW9#At:: t 

Z/f iyy^^mii^ZfV. ^ ^ y <r)^t}9 ^ 

20 uh^\>xmt. 9^y9^±isb. mn's.ti^nmL. 

0 2tcejgL, g^SSffi^J 1 0 1 +c7)y^^;^:;^^LIl^^- 
-r^::^"C. ji]^[H]gs?ij 1 0 K mmm^m o 2^(0 

30 [0 1 0 1 ] 0 1 2\z7f^^^r>\z.^ i^%mi\^mtm 1 o 
Mmm^^mzm^mWt i 3 1 ^&fflit®i£i^s 1 3 2 

7 ^ 1 3 3 a:ii]SISfilHlK 1 3 4^iaJ!raUT«^$ 
[0 10 2] JlMlHlK 1 3 1 t*. SSlHlK 1 0 5 i:^ t 
niX\tfj:<. Ji^lSSlHlKl 3 4t3<J;0P^«r|g7k^S 

jisiH]g§ti7k-pTv^^o 1 3 1 1 

0 Q<D^^t^Kll ilJ^lEJK 1 3 1 ©ffi^ytiffiffltfclS! 
lElB 1 3 2 (zA^^-r ffiffltk«eiHlK 1 3 2 tiS^lelK 

1 0 5om^;^A^/*r^o ffiffiit^iHig§ 1 ^2t^h\t. 

S]^lH]SSi 3 1 c^ffi:t;i:SfilHl?S i 0 5 (^ffit^cc)fiz:fflll 
triSi:/ifi'^;&^ai^;$n. 7 -< l 3 3?&r^hLTSS£ 

mmm^ 1 3 4 c A;f3-r sspsehik 1 3 4 (DSi^ 

t^g^lHlK 1 0 7 trAiiL, Ji]^[ElK 1 3 1 (?)ai:t/i:!S 

1 0 7c?®]i^ra=griBS-r^o 
[0 1 0 3] 0 1 3tr*SIJ6?e®t::*5tt^ffifflJtKlHlgS 
13 2. y ^ )V9 \ 2, 3. Jg]ilSSlHl?S 1 3 4*^P>igI£ 
[UK 1 0 7 trM^lHlKH^^'ro 
5(? [0 10 4] *Sia§?^fi8-e«. SSlHlKl 0 7«. ^4 
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(Dmmmmtmcm&^^L. h^v^^;^^ 1 1 02^ 
^Lxi^i^^n^^&i^^ I 1 0 3o)m^^t>it8m^ 
^ I 0 1(0/- \'{zmm'ti>o i@<dv 

I 1 0 2ti«Jr»at^^HfeO. fteO h7> 

ii05T®j^$n. 4{i;&^^^ 1 1 0 6-e«fj^$n 

-^o 1 1 0 4. 1 1 05. 1 1 0 6 ti> n-f n 

SSPSlHiK 1 3 41^0 3 tf y h ^•i7y^--esijtBi$n 
•So Lfc;6^-pT. h vys^X^' 1 1 0 2t3^jK$n^^ 

ISlHlK 1 0 7Ji8l9:PgOilM^rp1$r*jOo Ji^PSHK 
1 3 4^(35 3 tfy h ^-^/V^-fi. 7 ^ ;i/ ^ 1 3 3 e> 
ai*$n^*'>> h Tyy^i^ 1 3 0 3. iJ^yh^^ 
y-fS-f- 1 3 0 4-eM^$n^o :7 >r 1 3 3\t. iSffl 
itesUlK 1 3 2;&^e>c^)T y y^S-^ 1 3 0 1 . s^^yis^ 
1 3 0 2-e«j^$n^'o 

CO 1 0 5] *IIJEJ^^Tti. y ^ Jl9 1 3 3\tNb e 
f o r eM7 ^ U> N = 4. M=6i:t;fco 

teffltfcKlHlKl 3 2J^NANDT«l^$n. IhISS 1 
3 1 0ffi:^C!)ffiffl3&^S^lHl8Sl 2 05(Dmt)^^m/ot£ 

m^v^ym^ 1302. mntzm^^r y^m^ 1 3 0 

1 ib^&U^n^o 3i^[HlgS 1 0 7 liSSPgO^lJSB^PB^^ 
t JilSlHlK^IJ 1 0 1 CONANDc^>FN nCD®5gB# 

yj^-'P-F I rKDM'&^r^^SiLtzm^^S^ 

!^^J 1 0 1 (7)NANDcDFNnc^>®3^B$PBl. >r>>'^-:J' 
-F I nCDJiMB^PBl^JSL/c^PeTiiO. 4 n s e c T> 
SSB^PpII 0 7cD8l9:|Sg©Ji5£^PBlco^ffiJi. 0. 0 5 
n s e c Tfe -So 

[0 10 6] *SISS?^gSJwci:nt^. ^SS^:^ o y ^7 t rtSS 
^ n y ^^^©ffifflllCDci: 0/h$V>^ o »y $rttt!^«?'>^^J:V^ 

B^Pal-^Jiei-et ®®IHIK3?IJ 1 0 K ®E(HlK 

1 0 2?^j:iftr *> ^ i:*^>ffiffi^*^*{5 ^ if ''j: < 
^:c-^TV^^O-e. fiiffllttJlHlK 1 3 2^m\^^tz^mt u 

:^mmmWiT\t. y ^ i 33. m^m^m^ 1 3 4 

^©Kt:: T«l J* -r ^ ^ tidier* 

[0 1 0 7] EI 1 4^0mr^t. :^nmmmt^ m 1 

05lElKt(J(?[^ ii]^lHlSS?lJ 1 0 1 c^)f^tD»9 

trii]SlHlK?U 1 4 1 d^EB^n. @}glHlS8?iJ 1 0 2 ©f^ 

tD ^ \zm^\°\mf^i 1 4 2;6-'i£®$ia, MiSSgg 1 0 3 
ft^»9t3SJ^In]gS 1 4 3;i)5ES$n. :&^^lim^^^l0 

4of^t3'9c:&:i^iiM^^ 1 4 4;:>^ies$n. m^^^ 

?IJ1 4 2i:*ifiIslKl 0 6<^)Pb^»3«. Sj^lHlKl 4 5, 

ORSSS 1 4 7;!?^Ee^ RS-F/F14 
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CO 1 0 8] JiSlHlK^J 1 4 2»^, iiSlH]gS?iJ 14 1^ 
1 (DM^^^l^i 1 0 2 (D^^CDm^xm^^HX 
V^-5c Ji3ilHlgS?IJ 1 4 1 (DtiHttit. ^mzl^^i)- 1 
tr. SJfflUHlK 1 4 3 «:^LTJg^lHl883?iJ 1 4 20A^7fc 

seg$nTv>§o ii^iHiK^'j 1 4 2ti. issiHiK^ji 4 
1 ^/ij^Bi 1 o)mi^^^ 1 0 2 09*^t^^-?-e«i^$n 
Tv^^0T, ®SB#Paiti> m^M^ 4 I ifz\tmm 
lEigs 1 0 20 1 /2<c>^p^i-eS)^o mj^m^n i 

]0 CO 1 0 9] Ji^lHJKl 4 5ti. JSESgg 1 0 7a)JiS 

mmtmm^mi 0 soymmm^'i^m^tz (di+d 

2) <3[)l/2C!)ii3£^P^ (d 1 4-d2) /2JrS^lHlK 
1 0 5ffi:t?0!?/^;WX(@ t PW0 1 / 2CD^Pb1 t PW/2 
^mXtz (d 1 + d 2) /2+ t PW/2CD®k^Pal=& 

*f m3CD^mmmtiwimitzm^ 

IHIK?IJ1 4 20ai^^^RteLT^V^S(^)■e, ^^-f^y^* 

ffliEc7)/ii^. ^ftlHlgS 1 0 5ti^,^0/^J\^y^m t PWCO 1 
. X2(DmB^ t PW/2=Sr^S5SB$PB1^-5^;iTV^^o 

CO 1 1 0] Ajuy^mmiEm^i 4 6\t^mmmi os 

o/iji'T.m^ 1 /2 trr-So 

CO 1 1 1 ] ORlHlK 1 4 7\tM^^^ 1 4 50*:^^^: 
y^ji<7.mmiE\s\mi 4 6a)lhtl^'^^T^o RS-F/ 
F 1 4 8ti, AjV7.mmE\Bl^ 1 4 6cDtt5:t?03l:*>±*5 
Oxy ':;;G^e>®3ilHlKl 4 5©a3^;O55:t>±;!>«0xy 

CO 1 1 2] mz. ^i^mmmmcDmrf^m i 5^fflv^T 

iKWr-So SfiiHiKl 0 5fiA^JL/iHi5'n.;;^/N-;i.x 

3 0 1 «S<tiiiK 1 0 5'C>'N';w7:iii t pyNizmm^n. 
B#PBid i^trffi:t?$n. g^^iHissi 0 7 tmi^^^i 0 
5(? s^B^Ps^d 1 + d 2 ^mxmmLmmmmn i 4 a 

tJL. S^tlHlgSl 0 SOmtXDKkO^ u ^ A)V7.tm 
^[HJgg 1 0 3\zAt}'th}if^X. g^lEjgS^J 14 1+- 
^^^TL•o•^Ct^o Hi? n >5'/N';l.;^;i)?Jg^lHlK?lJ 1 4 

t CK;6^e) (dl4-d2) *?l V^/iB$P^ t C K 

- (d 1 + d 2) . S!:t)T;65 0 xy ^ a y ^ ^ 
^JUtCKi!)^^ (dl+d2) i:/N';UXips t PW^§|V> 
tzmStCK- (dl+d2) -tPW-Cfe^o H^^ 

!g#lHlKl O5Om*?0i^O^ny>?A 

40 )\^7stm'^^^ \ 4 3\zKti't^>z^\z\x^ w&mm 

14 2H^i3l$n. \.<;u V <^ ^^)\^ys\zU^^ 
CO 1 13] Ji5i[HlK?lJl 4 2^jifTt-^Li^ny iJ^yt 
;l'y^<3551:^±;6«*9xy Ji^(5IK;?iJ l 4 l 4»^:jifT 
-T-SB^PbU CK- (d 1 + d 2) (0\/2(r>m^ { (t 
CK-d 1 + d 2) } /2iiff-r^o JilSlHlKJIJl 4 2 

StsIKJtJl 4 l+^jtSr^^PanCK- (dl+d 
2) - t PWc^ l/20mm { t CK- (d 1 + d 2) 

- t PW} /2iSfT*r^o 

50 CO 1 1 4] ilSlHlKJIJl 4 2^\htzL/^JV7.\tmi&\3\ 
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4 2<DMmm^\t (di+d2) /2H-tPW/2Tfe 
U7^c3&^oT. gSlHlK^J 1 4 1 *^e>Jg3£lHlK?IJ 1 4 

■e*iSf *^Pb1^±. iiSlHlK?JJl 4 2=S:ii?T'r^L^a 
^ /<J\^7.(DiL^±jb^ K> :^ y t LXm^^^y^il 4 1 
+ ^ii=fTt/i^fe1 {tCK- (dl+d2) - tPW} 
/2Jr. gffiHIK 1 4 5rt-eKte$nHy\*;UXtl)^j:-3T 
iifrU/c^ra (dl+d2)/2 + t PW/2*iP^T 
tCK/2Tfe'5>o ' 

[01 15] -yj. Aji^7.mmJE^m i 4 e oiij^BtraT 

J*/hS<> SffilHlSSl 4 5 1:©S]S^Pp1IIj&UCK/2 

0 5CD2f&<J)-9->r n y ^/^;l/;^tr3fe^o ORIhI 
1 4 7CD£iJi?«it'liliIK 1 0 6 -C0fS©IKai6^7^ "C 

[0 1 1 6] ^/c, RS-F/F 1 4 8(Dmt}\t. /<JV 

:ic?:)^^> /N'yvxIST:)^ t> j: 9 if a ^5^^^^ 

C[) l/2^tw7^c^o RS-F/F 1 4 8Cr)tii^;tili'li(Hl 

[0 118] i:^A±mmLrzj:^\z. :^mm^mT\t. «e 

0%©^' n y 1 ^ a y ^ikib^^%^Z tt^X^fzo 

^ z ^ 0 u >y ^ hm}^^^tz\t&.mm(Dtj:\^ 
2iB^^ JU<D^ ^ y ^3 J: x a. - x < -tt: 

[0 1 1 9] 0 1 Q^^^t^n. i 4 

m^m^n(Dm.^^f^^f)-^u^ . «]^ihikm 1510 

1 5 2ortcDi?iji:g^]K$n, m&m^n \ 5 i®ffi» 

SecDtii^ti. «JPlHlKl 5 3=&r^htT®®(HlK?iJ 1 5 

'2(D^(Di&0 1 ?lJhg^lK$nTV>^o JiSlHlK3?^J 1 5 2 

o5p^0 2^j<^>ji]SiHiss?'Jt*> ^n^n> JiSiHiK^Ji 5 
1 ©i^^^^Jo!)3g^"e«lJ«^i^'rv^^(^-c. iiffi«pPatt. S 
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ffilHl»?IJl 5 1 ^fcJiSSlHlKl 0 2<Dl/2(OmmT 
S>ho itz. mm^^m 5 lib^^mM^infzAjv:i.(D 
mit^l /2{Ztj:ho Ztl^2f^}(DSl^^^f^i<oa^:)3\t^ 
ORHK 1 5 STOR^iioyS:^. ii3£lHlK 1 4 5CA 

[0 12 0] m7cO^SEJ^Egi:[^^<^5a 

g^iHiK?iji 5 i(^ffia#@^^&#i<^ 

ffiif3&-e>2^J(DS®lHlK?iJ^?gJ5ScU, OR^fc^ri:{r 

[0 12 1] \^x±mmLtzj:o\z. :^mmmmxh. 

its 0%<D^^ y ^^1 ^ay ^^t^h%h Z tt^Xt 

tzo ^tz. mi ^^^e(Dnm.mm(D{B\mtm^^t^ith 

C J: O^gP^ n y ^ tm^^^tzi>t{iLm^<0tj:\^2 
^"^^i ^ ^(0^&. *3<i:l/x r tb5 0 

V^T[2^1 7^fflV^Tg^W■r^o ^HJEJ^Mt*. E!15(D 
l£]gS^(a(?I^i:T'fe^;6«. ^2C!>3i3K[elK?lJ«, ^MM 
V&n 1 6 2 Ai:®I^(HlK?U I 6 2 2 ?iJOS]^IhISS?IJ 
trWfittr:»Ct^n. iHlBftr-^n-^^n. :gL^5i^^9S^l 6 
4 A. ft^^Pl^^^ 1 64B;&^^e^$ia-CV^-5o 
iil^lHlK?»Jl 6 2B»i. ii5S[HlK?lJr6 2A;&^ii^lHlK 
1 0 7(3!)Ji]£B#PB^d 1 hrn^rn^ 1 0 Sc^g^B^Pa^d 2 
^-^t^-ti-T^ciiJS^PBlCD (dl.+ d2) S< ^'cC^tieT'ffi 

j;-r^o z(om^. mmm^m B2A(o^ii\t. 
^ n y ^ ;&«s^iHiK 1 0 5 trA^? Lx ti- ^m&m^m 1 

6 2 A;!;^e>ai6^'Cd 1 + t CK+ t CK- (d2 + d 

2) = 2 t CK-d 2^'th(r>\zi^L. T^^m^n 1 6 

2B;&^^tb^^'edl+tCK+{tCK-2- (dl 
+ d2) } /2 = t CK+tCK/2-d2S-r§o d 

m^^kxmmx.fzm'txhmmo^^^^^zt^ho l/cj&^o 
"c. mi&m^n i e 2 A<^aii/i:ssiH]K?ij 1 6 2 B(d 

mtJ9^ $ y^Mti^ n y i^'-^-'Y t CK<^ 1 / 2 
tj:K}. iiililHlK 1 0 ecoii^B^Peld 2 5>/f^t¥V^ 

^-f $ y^\Ztj:h<DX. Ji^lH]K?IJ 1 6 2 A<Z)tt3i;0D>''? 
;W;^iliffliElHlgS 1 4 7 =&r^Ufctt3iii:ii]SlHlK?iJ 1 6 2 
B(3!)ai*OORfei:*ORlHlK 1 4 7 OtB^^=Sr^U;tii 
BlElK 1 0 6C[>m:tJ^i^ ^+95^7 n ^7 i:Ji3gCD>iV>i?' n 

^*rJ^j:0, RS-F/F 1 4 8fe^U:^ciiffl[HlKl 4 9 
(Dltil3\t. ^1-SP^^ny^i:iifficD7!jV>7=^i-x-f tfcSO 

[0 12 2] *:^Jfe?^SSt3ci:0. :^a5i7 o y JiSM 
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%m^m<0 ^r>\z2 Jij0ii3^ (HJK?y O O R ?r o T J: 
V>„ 

twOVNTEl 1 8 ^^VNTitt^f'&o 
[012330 f 8^#R^-r^^, *§ISE?]^Jgti. 0 1 

AND GNl, GNn> -•TJi3^j:<. NMOSh 
"yyi/Ts^ GUI . GMn. - ii^fi^^GCK 
GCn. -ii-hUO. ^fifg^GCl. GC 
-JiNMOS h ^yi^:^^GM K GMn. 
«r^htT, SSlHlKFiJl 7 24'«Z>^>A-^-F I K 

F I n> '"(D^ti\zmm^ri^o ^nm^^f-i i 

4<0NMOS h 7>'>?X^GM 1 . ■ *> GMn. 
-hmffiti> AWIBISK^ 1 7 5iiS^fi8$n. :&]giHSS 
1 1 A(D%,'^^%MUm^=t\ 7 5trwan$iaf::m 

[0 1 2 4].*SISSJ^g§"eJi> ft^SPS^g^l 7 4<^A 
?«=SrKSEf -Sw^r. S®lHlK?lJl 7 2(^SffiNfH<Z)P 

[0 12 5: *:|ISE?ggSTfi. S^IhIK^'J 1 7 1 
lHlK?iJl 7 2(^lHlK«^aJtA5 2*n ■efeoyh;!?^. l*f. 

(^1 ic7)^jE?^fii) *^^0mi lommmm 

[0 1 2 6] H 1 9^#rar'5i:> *IIJEg?^)K(i. 0 1 
(^315i[HlK?lJ*>e>?^ci:0. 1 ?lJ;6^Ji3£lilK^J 1 8 1 (Z)*^- 

»<3:>i/3 0!)«^»;6^e>3&:o. ij o 1 f\ii)^mm^m7^i I 

8 l<D2/3Omf-f&i^)^^U0. ^n^*n«iJ®[H]K 1 8 
3=S:^UT®^lHlgS3?lJ 1 8 1 0ttitl3-:>miZ 1 o^/iii 
3oSJ-^0 2-^^ggE$n^o 

[0 12 7] gi^iHiK^j 1 S2 02m(ommm^n<om 

^[H]g§?iJO-5 t>JgElH]gS^J 1 8 1 omi'mo) 1/30S 

^»(^ii3g(2]K?ijc^ai*fiJi]£iHiK 1 4 5 i:g^es$n. 

aiilHlK 1 4 5 <DS5gB#PHl« (dl+d2-tPW) / 

3tr^^$n. SElHlK 1 4 50aJi/Ji3 A:f70RlHlSS 
1 8 T^zAlJ-r^o g^lHlgS^J 1 8 2 02<Sc^3iSlH]K 
no V -^m^^simf^i 1 8 1 0^^»C^2/'3C^^^SCC5 

/'^^wxipiffliElHlgS 1 8 5(i> 1 
0 5 0Dtii^//N*;^::^'ffl<7) 1 /3 t:: y'^yWT.iUffiiElHlK 1 
S5(Dltitl\rM^\B\^ 1 8 6^^jB!$n. JiSlU^g 1 8 
60ii]£^ia« (d 1 +d 2- t PW) • (2/3) C 

s^^n, ^i^iHiK 1 8 6c^aj:^Ji3 a:^or[h]K i 8 
7cA*/$n. §{tiH]K 1 0 5c^ai:^f*>'N'.'u;^liffijEiHi 
Kl 4 6i:Sigg$n. /^^v^^liajEtHlKl 4 6{i. /^vi- 
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xSSrgftlslKl 0 5(5[)ai^?>^•;^;^^®<^)l/3tr 
^V^^fliffliElHlK 1 4 6t7)ai^7»i3 Ai^ORlHlgS 1 8 7 
Ai?L. 3A*0RlHlK 1 8 7(^ffi*t*ii«ilHlgS 1 0 6 

y i?^^ LT«*&$n^o ^/c. ji3£[H]K 1 4 50ai^;i: 
/^Ji^T^mmJEm^l 4 7 (Dltitl\tRS-F/F I 4S\Z 
A*L, RS-F/F 1 4 8<7)m*l*. ItlglHlK 1 4 9 
^^hLT. tk3 3%©^ n i: LTrtSPlHl 

[0 12 8] :^nmmmT\t. m^^mf^] i 8 i t&i^ 

lHl?S?lJl 8 2c^)-9t>cD2ocDii3£(HlK?iJi:OjgMB$PBllt 
«r4n-?n3«K 3M2\zLfztzisb^zmj^mmf^il 8 

2(Dmm^^^t^j:xj^^mm^^i s 4<d^^^^ 

/b'^3y5rjitf(Dm^M^Zt\z^0. fiE^cox^- 

^fz. m^^^n i82c^ai;^^0RiHiKi87. 

RS-F/F 1 4 8^:A-^r{::aii?-r^r 0> ^ 

ggij; n i7a)^a8t::WL 1 /2. 2/30^5^ ^ Vi/ (7) 

(^1 2(D^m^m) }^^z. ^^momi 2(D'^mmm 

\Z-D\^Xm2 0^21 ^fflV>TIft§g-r^o 

[0 12 9] mio^^m-t^h. i^%mmm\t. m\ 
(omv&^(Dm&m^n i o i . 102. ^jt^iei^ 1 0 
3. ft?^p^^^^(5(fi^i;@3^[Hi^s?iji 9 1. M%m 

K^Jl 9 2. ®JfflllH]gSl 93. ^mmm^^l 9 40{J 
;!?^t3jnS:^l 9 5. fiai§&l 9 6. i^SiS 1 9 7, 

1 9 8 ?lr*-r IHIK^J 1 9 1 > S]^Ih18S?iJ 1 

9 2 > ^iJfflllHlK 1 9 3 . ^^mm^^ 1 9 4 ti, 

30 ^mmm,(D'M^mi&n i o i . m^mm^n 102, 

(elKlOS, A^SKSI*^ 1 0 4i:f5«?l^i:T*>^*^ 
Ji^0K?iJ 1 9 1 cdS^o-y y^N^-^^-F I zc^ffi:^; 
il]gls]K?^J 1 9 1 0S:?O(7)NAND FN 1 \,zKti 
Ji5^lHlK^J 1 9 1 <Dm^t>h2m^<D'< 
F I zCD^titf^m^^^n 1 9 1 0S«U<7)NAND F 
N 1 \zX:hL. nmmm 1 9 3 0a^;{>-^2SgONA 
ND CNz- 1 0\!^titK S5£lHlgS^Jl 9 1 OSSJC^ 
NAND FNltwA:t?L> SIJ® IhIK 1 9 3 N 
ANDCNz<5!)ttJ^7;&^ilffilHl?S 1 9 \ (DWi^tf-^ 2^^ 

40 C^NAND FN2trA^?L> F N 1 (7)»:Str ^ 

^-FI 1 0ftt:>»9 trNAND FN I N;;!?^ES$ia. 
iiSlHlK 1 0 8c7)ffi^/^r-r yj<-9-^i\'\.XX:}3 L> 
®ffi(HlK3?iJ 1 9 2<oaSJ<0-f yA-5^-R I 10ai*;6« 
Ji^^SKFIJl 9 2(^a^0NAND RNztrA:t?U. 
Ji3ilHlK?lJ 1 9 2c^S^ONAND RNzOJS^iS^'f 
yj^-^-n I zc:)f^*9 0»rNANDRN I N36«Ee$ 
9 7C!)ttS:^7 1 9 1 O^-OA-^-^it^C 
XAtlL. ®]£0K?iJ 1 9 2CDSSJ(^>r yy'^-^J^-R I 
1 (Dlhtl^^^tzNAND 1 9 9 ^i\^LXmm\sim 1 0 6 

$0 IZAlJt^o 
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[0 13 0] SMlHl^S 1 0 5<DH^^Jl7.lhlJ\tm^\sl^ 

10 7. ii^iHiKi 9 8. nn^i 9 Y^zAtir^c m 

it\.XW^^Vm\ 9 1 JZA^yf^o S34lHlK?«Jl 9 1 

tB^*-e(^agrBi, sj^ihik^j i 9 i +^iifTL. s^^iei 

liS^IJ 1 9 1 y/N*-:^ F I z tr^L^c^. a?0 

©NAND FN 1 CJ^0«3BUiKttSo 
[0131] Jto^ti 1 9 5li. S^lEliS 1 0 5C7)H-/N';u 

sg-eti. SD®L/'cjes^4 If hai;tf 1 9 0 5- 1. i 

.9 0 5 -lB. 1 90 5-2. 1 90 5-B, 1905 
-3. 1 9 0 5-3B. 1 905-4. 1 9 05-4B 
T^fo S^lHlKi 0 5;&>p>H/N-;v:^d«m)t^&. in©: 
§il 9 5(^>ffii^tiS3ltf 1 9 6^ift^LT4 tf -y h tti:t; 1 
9 0 6- 1. 1 9 0 6-lB. 1 9 0 6-2. 1 9 0 6 
-2B. 1 9 0 6-3. 1 9 0 6-3B. 1 90 6- 
4, 1906-4Bi: LT«S:^1 9 7trtei3g$nSo 
^fc. S^lHlK 1 0 5;&^^H.'N-;v::^;:j^m;^c^ JISIh] 
B^J 1 9 1 ^(DYi^^)V7s\rM^^^n 1 9 2 

Ji]SlH]SS?iJl 9 24'^L/'^;w;^i:LTiifTL> >f ^ 
A-^'-RI lt33tU/c6. NAND RNztzAi? 
t> WZ/Jg]£[H)gS?iJl 9 2«1^^iifT-r'5o r0@3£lHlK 
?1J 1 9 2(^)>f >/'^-:5'-R I 1 t^h(I>\.J^)V7.^ti'rt. 

«S:t&l 9 7trsai$n/i:^»i' V hatiiSc^sn. Otr 

/jro/c^ t> ®9:§§1 9 7COm:^7 1 9 1 OliL^-^HtX 
^{LL. Ji5ilE]!?S?iJ 1 9 2+c^^ V/n^-^-RN I Nc^ 
ai;fj^Lia^(wf Si:|HIB^tZ, NAND 1 9 9;i;^e^il5S 
[5]K?U 1 9 24'O-f yA-i$^-R I 1 comi;*iii|@lHllS 
1 0 6 t::m^/5^^o 

[0 13 2] ^/c. S«[e]K 1 0 5;!)^e>H/N';U;^*^a:iT 

1 9 X^oyYi/^r^Tst'^m^mnMX 9 1 C!)S^(^»^ y>^< 
-:J'-F I z {r^L7^J:V^a^^i. Jgc^^ 1 9 7 0ffi:tf 1 

9 1 0{i:Hco^S?kc^-C. ii^IHIK3?IJ 1 9 1 *^?>S^Ih] 
K?IJ 1 9 2 twte2l$nfc>'N';i':;^ti. NAND 1 9 9*^5) 
®]glHlgS?iJl 9 24'<^>f V>'^•-^-R I 1 oai^7$:li'li 
(HlK 1 0 6Jrai*$1i-^o 

[0 1 3 3] $ e>tz. Jn]3?§&i ^bo>ii^y9-t^m.:k 
m^^\.1t}i^. ■r>i*:?t>> 4lfyhffii;l905- 
1. 1 9 0 5-lB. 1 905-2. 1 905-2B. 
1 9 0 5 -3. 1 9 0 5-3B. 1 9 0 5-4. 1 9 0 
5-4 B;6^^THai^JC^)i; tti, \ ^^tf^hMii^ 

SaSSS»^l 9 1 2;6«ffl*-rSo D^A^oT, 

j^i^^m6a)ii2ig^sg(7)@3i[Eiis^ji 0 K w&ms^n 

10 2. «J^aIlHI^Sl 0 3> :&^liS^^l 0 4i:@^^ 
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[0 13 4] }k\z. mn^i 9 5. e^^i 9 e. «® 
^1 9 7 tm^^^i 9 8<Dmmtj:mmzr:>\^xm2 1 
%fflv^TS^w•r^o mnm 9 5«4fia)';-try hf+t 

D7 V 7^70^^ :/(5)gSD-F/F 1 -4d^P??ic^o D 
-F/F 1 (DC1^^\Z\t. igSm^SJlJ 1 9 1 ^(D^ y/^ 
-^-FI z^ai^f^'f > y"^- - ^ift' Ltzm^ 
lElK 1 9 80<t^coNO.Raii7=lrA*-r^o D-F/F 

KT^QS^tB^/ 1 9 0 5 - 1 Ji. D-F/F10D«^ 
10 tD-F/F 20)C^^t-( yj^-^- I A 1 ^4A:^ 
NAND ADNAND^ci:i;^j3ltll 96c^NAND 

12{3A^7'r*o ^ I A 1 CDtii^? 1 9 0 5- 

1 Bli^iSl^ll 9 acDNAND 1 1 \ZKti^^^ D-F 
/F 2c^QJS-f-ai^? 1 9 0 5- 2{i. D-F/F20D 
«^-i:D-F/F2<DCS^i:-< I A2i:4 
A*NOR ADN0R:teJ:l/te3S^l 96c?>NAND 

2 2 trA^7l-^o >f IA2c^{±S:t?l 905- 
2Bfi$K3l^l 9 60NAND2 UrA:tf*r^o D-F 
/F3<3!)Q«^UJ:<7 1905-3 tiD-F/F30[)D«8 

f(? ^^D-F/F40C^-f y>'N*-:^'- I A3h4A 
i;NORADNOR^^ci:c/KJg§^ 1 960NAND32 
(CAZ^lT^o >'>'<-:5^- I A 30aii? 1 9 0 5 - 3 B 
fiteaSSil 9 6C0NAND3 1 J3A^7"r^o D-F/F 
4(^>Qia^mil 1 9 0 5-4{iD-F/F4 0D«-?'i: 
^ yyN*-^- I A4 ^4A^/NOR ADNOR^ctl/ 
fejg^l 9 60NAND4 2irA^?f ^ yj'^-^- 
I A4 0ffi^7 1 9 0 5-4BfiK2l^l 9 6 0!>NAND 
4 1 izA:t/f NANDll. NAND12. NAN 
D21. NAND22, N A N D 3 1 . N A N D 3 2 . 

30 NAND4 1. NAND 4 20^-5— :^o[)Ai/ffl^fr::ti 
^^iHlKl 0 5cr)tti**«A*?-r^o 

[0 1 3 5] 1 9 7J^. 4fiO'tvh> y-tryh 

#^D7 y y7 D «y T'D-F/F 5-8;i»^e)?'ct^o D 
-F/F5(^)Ciffi^(wJi§ftlH]K 1 0 5 0ttJi?i:SEIsI 
K?IJ 1 9 20NAND RN I NCOffi AON O R di**^ 
Atlt^o D-F/F 50R«^-(rti. NANDl 1 
ai:t? 1 9 0 6- 1 B;&^A^; D - F/F 5 S «^ 
ti, NAND 1 2C0ai^? 1 9 0 6- 1 d«A*f -So D- 
F/F 5<7)Qffi^ffi^?Ji. D-F/F50D4g^-. D- 

40 F/F 6c7)Cffi^ ^ 4 A;t;NAND REDNANDJr 
Atft^o D-F/F6(^>RJg^i::tiNAND2 1 

9 0 6-2 B;65A^?L. D - F/F 6 O S 
NAND2 2C!)m^? 1 9 0 6-2;&5A^lf 5»o D-F/ 
F60Q^^ffi:t;(i. D-F/F60D«i^. D-F/ 
F 7(^C«3T^ 4Ai?NAND R E D N A N D f:: A*? 
f^c D-F/F7C5RSg^f3fiNAND3 1 ©ffii; 1 
90 6-3B;6«AiFU> D - F/F 7 0 S«a^CJiN A 
ND3 20Dai:t^ 1 9 0 6-3;5>^A:^?-r^c D-F/F7 
c^Qig^-m:ftli> D-F/F7cr)D«3^. D-F/F8 

50 (SDC^B-f fc4A^?NAND R E DN AND ^cA^ff 



(18) 
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-So D-F/F 8©R«8^«:i»iNAND4 KDffi^? 1 9 

0 6 -4 B*^A:t? U> D-F/F8(^SjS^{3«i> NA 
ND4 2©ffi^? 1 9 0 6-4A5A*-r^o D-F/F8 
©Q^^- 113:0 D-F/F80DJB^i:4AA?NAN 
D REDNANDCA^-r^o R E DN ANpc7)tti:t^ 
Ji. mn^l 97c^aii?1910^LTNAND199 

yyN*-^'-«r:^M.TNAND RN I Nt^AA/l" 

[0 13 6] u(±siWLfccfc-5fr. :^nmmm\i^. &^ 

lHliS?lJ 1 9 K SSIhISS^J 1 9 2 ^ )U-^ik^zmi^L. 10 

]ilHlgS?iJ 1 9 2<Dlk±M&^Ni(Oi3^y9-''^Vc^X^ 

J^jrt^-b. S^lHlKJIJ 1 9 1 COffi^tDNAND F N n 
hlfk(D^ yA-9-¥ \ n^-CtZJilj^B^PB^d F ®3£ 
l5]gS?iJ 1 9 2 0!)ttScONAND RNn;{>>P>'< 
-F I n^T0il^fl*PBl^dRi:^^L)^c^ ®5£Ih) 
K^J 1 9 1 c[)SS}cdNa'nD FN 1 Vv'V 

-5^-F I z feo^gi^Btreiti z'd Ftw/cco. sMmK 

?y 1 9 2C5ftSJ0!>NAND R N z e>a^O V A- 
^-RI \%^(Di^^^mtz 6Rt.U^f^. P^a5i?'0 
^^aJi^^ o y i^^OgE^^^T^^'&Cti, dF^ 
dR^&^^t < ?ti:^c):-5twiasL> - n^w#V^ z d F h z 
dR=Sr^U<L, r0i:t> Ai^Oi5^ n y ^^S?j65. z 
d F + d 1 +d 2 J:•9SV^^t (dl+d2li. Ji^^lnl 
g§ 1 0 7 hii5£lHlSS 1 0 Q (DM^nf^oy^) ti. Ml ~ 
7%mi^m\Z-7r^\^ti^o\z^ S3g lHlK?y 1 9 1 ^ji?T4' ^ 
t;!)^ D y ^ n y ^^/<;i/:x-eJi3ilHlK?>J 

1 9 1 t^hm^m^j^i 1 9 2{rS3!$n. ji^sihik^j i 

9 1 +^Ji3£lHlK^J 1 9 24'^[rI l^SafcCDNAND. 56? 
>/<-^-^ii®L. A^^OiJ' n ^j^SB;6^ z d F + d 
1 +d 2 J: •9SV>^ tJi. rk(D<7Uv^t^Aht^'^/'^)\^ 
Xli. Ji^|n]K3^J 1 9 1 "t-^fi^SL^Ct. 3i^[Hjg§5^J 1 

9 1 (Di^t^bm^'^^^j^:^t^wMLtzmWit^mn^\ 9 

1 9 1 ;6^^JiS[HlK?iJ 1 9 2-^A)V:K'h^m^:&'^in^}in 
n\zmn^ 1 9 5 TltSc^n/c, ilJilHlK^J l 9 l (7)i« 
*>e>Sfey^;wx;i>^aiaaL/ilH]38C;i>^ja^^ 1 9 7 triiSS 
JglilHlK^'J 1 9 20-r y^'^-^^'-R I 1 ^/^)\^7s" 

i)^^i^^-CJ<J\^7.i)^mMr^(0'C^ ®3^IslK?lJl 9 K 

ssiHi?s?«j 1 9 2^^5r*t«ffl•r^;&^ aij^^^^^ 

m^m^^l 1 9 1 +^®^lH]K^J 1 9 2 + ^f^ C^&O) 
NAND. ^ y/N'-^-^ifii§l-r^c^)T> -^^^^^^Ji^ 

[0 1 3 7] ;tofitt^i 9 scoii ^ y 9 
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1 9 K JSSlHlK^iJ 19 2, Unm^ 193, 
saS«^ 19 4, 195, 196, 

1 9 7 i:ii3^lH]K 1 9 8 «:M6 c^SIJ6?^fi|cc)Ji5SlHlK?lJ 
1 0 K SSlHJK^iJl 0 2> WIsIgSl 0 3, ft?58lfiE 

S^l 0 4^®^S^A'5w^T, **SE?^Mg-e*JtHl^|g 

IeJK 1 0 6t::li, *[h1K^S4 U>^cVNi5^ a ^;6^A^?r 
[0 13 8] cc^{5;&^, *SIJSJ^SI<^>Ji5£[H]iS3^J 1 9 

1 , s^m^sjij 1 9 2. «j^iH]gs 1 9 3, ^mmm^f- 
1 9 4, mn^ 19 5. feasti i 9 e, 1 9 7 

SSIslKl 9 8^M3. 4. 5C!>^Sfi?^S8c3!)Stt[HlK?iJ 

10 1, ji^iHiffi?ij 1 0 2, sij^iEiK 1 0 3, ^mmm 

1 0 4 hSt^;l^w^-Cll3. 4. 5co^ffi^gg 
[0 13 9] %fz. S3£lHlK?IJl 9 2 0!)ii]^B*K^«]£ 

[EigS^iJi 9 1 (om^nf^co i/2twts:^-r^::^^, 0 
7 C!)3ISE?gMi: l^^cr)SaS=S: cfc 0 /^:v^^«^S:ffiHT^m 

(Ml 3c!)«aiJ^fi6) *#IM(^S1 3 03IJSJ&li8 
^roV^TE12 2^023 ^fflV>Tl5i^t-^o 

[0 1 4 0] 12 2 2^#Mr^^. ms 

rf^oJijgSgiSlHlK 1 1 5 (Di^t> 0 f3ji3^iiSlHlK 2 0 l 
^mxtz^iO-Q^b^o 02 3t::^t"ct'5tr, ^tcJlElH] 
Ki07 7&u^yi^;^^ii02 LTg^jK^n^^ 

1 1 0 3<Dm.^^t^^Bm.^^ yj<^-9-n i i 

1 1 3fi«tl©iit^I§twfeO, fifeCD h ^Vv^I^^ti, 1 

1 1 0 4-esij^$n, 2mt^mm \ 0 b-x^u 
1 I Q2\zmwttn^^^m\t^ 2(Dzm. -rtsit^-^s^ 

SPgcT) U-^;!.^^*,, il5^Ifi]Kl 0 7 t^8g:fg(7)ii^B$ 
P^T^^^-iJ^^tiiae i:I^CTS)^o /ci^cfL, ^{t^l 1 
0 4. 1 1 0 5. 1 1 0 6 ti, ^n-^n®3£m^lH]gS2 
0 1 rtCDUi^:?^^ 2 0 0 K Ui^:^^2002. V^JT. 
9 20 0 3'X^1&tL\zmn^ri^o i^V7.9 2Q0\. \y 
i>7.92QQ2. 7.9 2 0 0 Z<D\i!iti\^^)\^\i>. ^ 

2 0 0 4, ^95®-^ 2 0 0 5, 9\-^m^ 2 0 0 6 

omm.^mis^xfWL'&m^ 2 0 oi iiWL'&m^m^2 o 

OSTgt^^h^o 

[0141] :^1-a5^^2 0 04-2 0 

0 eCcfcOSffilfilKl 0 7 0Ji]SB#PBl^lSfi-Ct S0 

4tr^*rJ:^tr, *^W0g^lH]K^e2 0 2^««U 
ySr^ft^ft^e, mX\t. mm^9'^ i'^^y9^y9'/^7 
^•fe;^^^ 2 0 3=S:1SSSc»©Ufc^s;.r-;i.2 0 4^ 

L> ;ine>is3a:0^>?:r-;i-2 0 4=s:^S"r^ 

l^ffi[i]KSS2 0 5^}S®t, 
V5^AT^-b::^y ^ V 2 0 3(5!>x-^ffi*2 0 1 1 
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$:SJffllfflffiSl[5lKSE 2 0 5 TS^f ^ ^ t ODSfi«^ 

7'-9it^:h'2 0 1 1 ^tt3 t;rc(7>^i^i:i^a^^^-< i- 

^ ^^>^^A7^-by^p<^'J 2 0 3 {::iS«t/iji3ilH] 
gSSa2 0 2<D\hl3 2 0 1 2^fflV>T8t0atri/:Xx A 
2 0 6^r:feV^-C. Jt-;U2 0 4 (^EMUtStwcfc o 

004 6200 6tj:tfi)^btji:bm^i^2 0 1 3 -ClSS 

[0 14 2] 

[0143] 1. ^gp^ n y ^ ^ flgp^ a y ^OffifflU 
^ o y ^aS2iiS^-ett*& L»^o 

[0 14 4] 2. 1 C7)IS:S:, ^5+35 n 

[0 14 5] 3. *^Mc7)lHlgSti. s:VNt-^LV>®5i«l# 
[0 14 6] 4. -^COflJ'^i^«l6S(0^iK^«o-CEV^ 

[0 14 7] 5. {fi!:fflll=S:3^j:<it^*fr (mffi. x>'W 

[0 14 8] 6. [H]i?Soam*^ii'^5'j:< . 
[0 149] 7. ^^i^cCxi^^^UHlSS'^jrWT. ii ^ > 9 
;i>^:^tv^^'&■^i. n y X;^J13i{HlKJiJ^iiii-t*'&lHlSc 

[0 15 0] 8. mmf)^^^ti:(D-c^ mnmmj: k>x^ 
[0 15 1] 9. 2mmviiL«^m^tj:<rztt^v^^ 

[0 15 2] 10. 2-o(Z)Ji3SlH]K?lJc7)S^B#PBlCDit^ 
i7o<y>7^^(^S^;&^Satw:Ct^o 
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[0 15 3] 1 1 . ffiffilte^[E]lS^fflv^^::^:^Zc^:»9. 
[0 1 54] 1 2. e ;L-X^^g5<i^i::cfc*9, ®]i(Hl 

[0 1 ] 1 o>%mmm<Dm^mn^wLo)^^ 

[EI2] mi c[)SISSJ^SlOi[jfP^^T«?^El-e$)^o 
[03] :*:^W(Z)m2 03ISS?^S§c^JiElH]S^M<^)lHlK 

[04] *^MC!)»3®IIJS?^®<^ii3ilHlKSB<^0» 

[0 5] >ts:%^C!)m4(?:)|l2fg^^0@]£[ill@^St?)Iel8g 

[0 6] m4(Dnm^m<Dmmm'&i 0 7^mmmmm 

' Kl 1 5c^)lHlSg0-efe^o 

[07] *SI?^c!>»5C!)SIJE?^^0®]^lElK«Bc^lHlK 
0-C4>So 

[08] m5 0llSS?^Mt3*3Ct^^ElHlKl 2 1 COUSS 
0rfe^o 

[0 9] S5 0lM6?^^Jr*3t't^^a^yi5'«§igKl 2 
2©lHlK0T*&^o 

[0 1 0] m^(o%mnm\z'^^'f^WL±mmMK^9Q^ 

30 K 1 2 3c^lElK0-CS)^o 

[011] »5 0llSEJ^fiStw^Ct^i5' ^'fiijlHlK 1 

2 4(^[HlgS0-C$)^o 

[0 1 2] *:^W<Z)m6c^llS6?^SI<^S3ilHlK«e<:0[El 
K0-efe^o 

[0 13] »6cr>Sli6?^g8tr^lt^ffi*gtk®!lHlKl 3 2 
;&>6@]^PSlHlgS 1 3 4 ^Tc^lHlK0-C*>§o 

[0 1 4] *^M<^®7(^)3IS6jl^fig<^)S3£lHlK^ec^>lHl 
K0-CS)^o 

[0 1 5] ^7©5iag?^SS<3!)llbf^«r3S1-agJ^0-C$>^o 

[0 16] ^^m(om^(D%mmmoyM^m^mm.(D^ 

[0 1 7] i^^^o)m2<D%mmm(Dm^m^^m.o>m 
K0-e$)^c 

[0 18] *^W0mi OC!)SIJEJ^figCDg®lHlK«H<^) 

[0 19] :*:^WC!)m 1 1 OUffiJ^SSoaSlHlKSHc?) 
IsIK0-eS)^o 

[0 2 0] 2osiifi?^flsc5>a®ifiiK«a<^> 
(H]K0-e*^o 

5(? [02 1] ^1 2(^38agJ^fiStr*5W^aPSt»l 9 5i:lig 
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^^196 tmns» 1 9 7 (o^^mT&^o 

[g] 2 2 ] 1 3 0mMmm(OSl^^B\^^S:(O 

[02 3] 3CDilJS?!?ffitr:fcttSgSSlS 
[HlEg2 0 1 a)[Bl%BIT&^o 

[02 5] PLLfefflV>/j:V>JiSlHl88©t£««?iJc^»[5I?S0 

[026] 025 \z^tm]i^^o)mfjF0i&j&m'r^i> lo 

[02 7] PLL=Sr^V>7t®5iIe)K0«e5(eflaja)|DiK0-C 
[02 8] P L L^:«'^lHI^S^ffiV^/iJi]^IHlKO^e5R«aJ 

cDiEii?S0-eS)'5o 
[^^^<7)Si^] 

1 0 1 ®5S0SS^J 

1 0 2 s^assjij 

1 0 3 SJiailHliiS 

1 0 4 ^^mi&is^ 20 

1 0 5 SfilHlgS 
1 0 6 ititilHlgS 
1 0 7, 1 0 8 J15ilElK 

1 0 9 mmm^ 
1 1 0 

1 1 1 %WM 

112. 113 s^m^ 

114 ^ 

1 1 5 ^^I^SlHlK 

1 2 1 »ElH]S& 5^ 

12 2 ^ n y ^^#lHlK 

1 2 3 S;tiiK^SS^^lHlK 

12 4 i^j^mm^ 

1 2 5 i5'n^;;>:^ai:t!«imiHlSg 

126 <^x3^y^=e-vm^^^mm 

1 3 1 ii$£[ElK 
132 ffi^gtfcSJJlHiK 

13 3 7 ^ 

134 mm^mmiii 

14 1. 14 2 51]^ lHlK3?>J 40 
1 4 3 SJ^lHlgS 

144 ^mm^^^ 

1 4 5 w&m'&i 

1 4 6 /NVu;^*ifflIElElK 

147 ORIUSS 

1 4 8 RS-F/F 

1 4 9 ^i|e[°ll% 

15 1. 15 2 w&mnn 
1 5 3 mmmm 

1 5 4 A?gias«^ 5^? 
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155 OR[s]% 

161. 162 A. 162B Ji3ilHl?S?U 
1 6 3 ^J^lElSg 

1 64A. 1 64B ^nmm^^ 

17 1. 17 2 mmmnn 

1 7 3 ®J^[sl!?S 

174 ^mmmmf- 
1 7 5 ^mmm^^ 

18 1. 18 2 @1£[5]^^J 

183 f!J^[Hl?8 

184 ^nrn'^^^ 

1 8 5 /^)V7st^miEmm 

186 ^^iHlSS 
1 8 7 ORlHiK 

19 1. 19 2 m&^^n 

1 9 3 fttJfSllHlK 

194 

1 9 5 mn^ 

1 9 6 

1 9 7 

198 JMSlHlgS 

199 NAND0K 

20 1 @^ii&[£li% 

202 Mmmm^m. 

2 0 3 y^^'7>'^^AT^-b;;^y^'J 
2 0 4. =L-)V 

2 0 5 fiJ^ffl^SlHlK^e 
301, 303. 305 i?ny^ 
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